DURING the week violent storms have occurred in 
Pennsylvania, Delaware and Dakota, causing much 
damage to buildings. Much damage has also been 
done by lightning. Washouts have occurred on the 
Lebanon Valley Railroad between Richland and 
Myerstown, Pa., the Burlington & Missouri River 
Railroad, caused by a water spout, on the Northern 
Pacific Railroad and the St. Paul, Minneapolis & 
Manitoba Railroad ; at Grand Forks, Dak., a tornado 
occurred June 15 and a train on the latter road was 
blown from the track. A tornado did much damage 
at Wilmington, Del., on June 22 and caused the 
death of several persons. An earthquake shock was 
felt at Summerville and Charleston, S. C., on 
June 19. 


—_—— 


THE Philadelphia rapid transit scheme, referred to 
last week, has been reported upon favorably by the 
railroad committee of the Select Council of that city. 
The committee, however,recommend that the routes 
be approved by the Mayor and Board of Highways, 
and extend the time of construction, limit the fares 
to5 cents and provide that the city shall receive 2 
per cent. of the gross receipts. The whole question 
will have early consideration by Councils. 


sibs diabeeniivataal 

WorRK on the Poughkeepsie bridge is progressing 
quite rapidly. All the river piers are under way. 
Masonry is going on at pier No. 2,concreting at No. 3, 
and building, dredging and weighting at Nos. 4 and 
5. The tower for No.6 is erected, the bent on the 
east anchorage is nearly finished, and the raising 
of the east shore arm is about to begin. The false- 
works for it have a very impressive appearance, and 
give a vivid idea of the magnitude of the structure, 
which will be one of the grandest in the world. 

ewer 

On June 3 the German Emperor inaugurated the 
canal which is to connect the German Ocean with 
the Baltic Sea. At the risk of repeating matter al- 
ready noted we again give the salient features of 
this enterprise. The canal is to be 61 miles long and 
the estimated cost is $39,000,000. The cross-section 
adopted is 196 ft. 10!¢ in. wide at the water surface, 
85 ft. 34¢ in. at the bottom, and the normal depth is 
to be 27 ft. 10 in. This normal section is thus 
3,9344¢ sq. ft., or six times the cross-section of dis- 
placement of the largest steamship expected in the 
eanal. The annual cost of maintenance is estimated 
2,000,000 marks, and the government calculates that 
the canal will be used annually by about 18,000 
vessels, with an aggregate tonnage of 5,500,000, on 
which an average transit tax of 18 cts. per registered 
ton will be imposed, yielding a total revenue of 
$1,031,250. The route of vessels to and from the 
Baltic will be shortened by about 237 sea miles. 
The work is to be parcelled out among a number of 
contractors. - 

THE towing interest was greatly crieved by the 
partial wreck of a steamer against one of the cais- 
sons of the Poughkeepsie bridge, last week and no 
doubt the incident will be worked for all it is worth. 
Other partial catastrophes have already occurred 
and in one case at least, we are informed from a 
disinterested source, by the apparent deliberate in- 
tent of the pilots. 

It is claimed thatat certain stages of the tide it is 
difficult to handle a tow successfully between the 
piers, and it must be admitted that the tows are 
somewhat unwieldy things to handle, and that the 
piers and caissons may make certain changes in the 
current which must be studied and understood be- 
fore the passage of tows will be entirely convenient ; 
but that it is not possible to steer the navigation of 
the Hudson river through a series of 520 ft. clear 
spans without any serious annoyances of a perma- 
nent nature is a little too thin a claim to those who 
know what is done in far more exacting localities. 

iccuerinsdilhiiichas 

Mr. GorRDON H. Nort, lately proposed to drain 
Chicago by a 26 ft. tunnel 30 miles long ; commencing 
at a point 40 ft. below the lake, and ending just east 
of Joliet. At the latter place he would have 300 
acres of settling basins. Mr. Nott estimates that 
“‘ the tunnel could be completed in 18 months,” and 
would cost $9,127,910. He thinks that the saving 
from decreased pumpage, as compared with the open 
canal plan, would amount to $978,000 per annum, as 
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this tunnel would only require 150,000,000 instead of 
540,000,000 galls. of water per day. His plan, how- 
ever, contemplates an entire new system of sewerage 
with a fall of 4 ft. per mile. 

= cmon 

THE Legislature of New York has passed a very 
wise act banishing the car stove after May 1, 1888, 
under penalty of$1,000 and 3100 per day for each offend 
ing car after that date. Theliteral wording of the law 
only forbids fires inside the car, and will permit 
fires beneath the car, but the effect will probably be 
to exclude these also. It is permitted to retain the 
present stoves to heat the cars when standing still 
only, and to use approved ranges in dining cars, and 
roads less than 50 miles long are excepted. 

This action will almost surely be imitated by the 
States which have not done so already, and a great 
and needed reform will have been quietly and 
rapidly accomplished. When this journal took up 
the question with some emphasis only four or five 
months since, the great majority of the more promi- 
nent railway officials were publicly or privately, de- 
claring that heating from the locomotive was not 
possible. There are few or none who would have 
the temerity to assert the same thing to-day. The 
history of engineering has few instances of such 
rapid progress of a great reform involving quitea 
large expenditure. 

* 

WE are pleased to learn that the Nicaragua 
canal syndicate have just completed its payments un- 
der the Nicaraguan concession by handing over to the 
agents of that government in this city the sum of 
$100,000 in American gold. This is all that is neces- 
sary to confirm the contract, under which 2'¢ years 
are allowed for completing the necessary surveys, 
with one year more for beginning construction. 
The concession carries with it a grant of 1,000,000 
acres of land and other valuable privileges. It is 
proposed by the syndicate to send out several parties 
of engineers as soon as the rainy season is ended to 
make a careful resurvey and location of the line, 
after doing which, if there is no failure in the con- 
templated arrangements for raising money, which 
we are told bid fair tobe concluded very soon, 
construction will immediately begin. The office of 
the syndicate is at 36 Broad street, Room 55. It can 
hardly be that the above payment would have been 
made unless there had been some definite expecta- 


tion at least of being able to proceed with actual 
construction. 


eer ea 

Superintendent of Motive Power WALLACE, of the 
Philadelphia, Wilmington and Baltimore Rd., has 
lately brought to a successful conclusion an interest- 
ing trial to determine how many miles a passenger 
locomotive, properly cared for, could run without 
detriment in a month of thirty-one days. Last 
summer a Pennsylvania Railroad engine, during one 
month, made the round trip of the Middle Division 
(Harrisburg to Altoona) twice daily, covering, 
during that time, 16,368 miles, the longest distance 
ever covered in a month by a single locomotive up to 
that time. On the 30th of last April,Superintendent 
WALLACE started engine No. 317 from Washington 
to Philadelphia at 3 A. M. May 31, 17,112 miles had 
been recorded, and the record beaten by 744 miles. 
No. 317 has 68-in. drivers, cylinders 1814 by 24 in., 
weighs 100,600 lbs. all told, the weight on the 
drivers being 67,800 lbs. The distance between Phila- 
delphia and Washington is 138 miles, and ‘317’ 
covers it four times every 24 hours, leaving Philadel- 
phia at 7.20 A. M. and 4.30 P. M., and leaving Wash- 
ington at 11 A. M. and 10 P. M. Four crews were em- 
ployed daily on the engine, and the splendid me- 
chanism has come out of the test in first-class con- 
dition. In addition to the 17,112 miles traveled with 
a train, No. 317 made 1 mile unattached at each end 
of each route, or 8 miles empty per diem. This for 
31 days would make 248 miles to be added to the 17,- 
112, or a total of 17,360 miles. 


meee — 


It is announced that “plans for six car trains” 
over the Brooklyn bridge ‘‘ will not be decided on 
till next winter,’’ and that in the mean time the ad- 
ditional switch will be put in as proposed by Chief 

“ngineer MARTIN, to enable four-car trains to be 
handled instead of three cars. As we have already 
suggested, this is obviously the proper thing to do, 
giving time, as it does, to think first and act after- 
wards—an opportunity which we trust will now be 
made good use of. Mr. MARTIN’s proposition was 
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illustrated in our issue of June 4,in connection with 
the proposed six-car reciprocating system, which we 


found so seriously objectionable 


. 


THE first goods train 
bridge on June4 


passed over the new Tay 
The bridge was to be officially 
opened on June 14; the first 
properly carrying 
British Railway Co. 

The Tay bridge that fell in 1879 
while the present structure, estimated to cost 8, 
250,000, really cost very nearly 
tract was let ARROL & Son, of 
November, 1881, but work 
until June, 1882. The new bridge has a total length 
of 10,780 ft.; with 86 piers, with spans varying from 
68 to 245 ft. At the middle of the clear 
headway for vessels is 77 ft., or 11 ft. less than that 
of the old bridge. Most of the piers are founded on 
iron cylinders, those in the deepest water having a 
base diameter of 23 ft. and taper to 17 ft. The 
other pier cylinders range from 17 to 15 ft. in dia 
meter. These cylinders have been sunk to an aver 
age depth of 30 ft. below the bed of the river, some of 
them being sunk 4 ft. mark 
About 3'4 years were consumed in sinking these 
piers, and by order of the Board of Trade, each pier 
was tested by being loaded with from 1,48 to 2,500 
tons of pig-iron according to diameter. From low 
water to 18 in. above high-water, the shafts are con 
tinued in solid brickwork, and above this a course 
of granite surmounted by 7 ft. of blue brickwork 
The girders of the bridge were erected and riveted 
on shore, then floated on barges, and lifted into 
place by hydraulic power. About 18,000 tons of iron 
and 10,000,000 brick were used in the work 


. 


passenger train very 
all the directors of the North 


cost $1,750,000, 


&5,000 000 he con 
to Messrs Glasgow, 


was not actually started 


river the 


below low-water 


The most serious accident of the week, and in fact 
of several weeks, happened to the ‘“ Congressional 
Limited Express,” from Washington to Philadelphia, 
on the afternoon of June 4, scalding one man to 
death and injuring ten or a dozen others. In 
an oblique head collision 


was 
a rather rare class of ac 
cident (because the conditions rarely exist to make 
it possible) such as we had occasion to discuss in our 
issues of June 4 and 11 in connection with the pro- 
posed changes of the Brooklyn bridge, and resulting 
from the same conditions which it was proposed to 
introduce on the bridge, the running of a double 
track over a single track bridge by interlacing the 
rails. The accident features 
that we have discussed it more fully elsewhere. 

It deserves chronicling that 
of this wrecked train 


has such interesting 
the sound remnants 
were whisked across New 
Jersey in 1 hour and 54 minutes, including stops 
aggregating 6 minutes. much more 
for time lost in slowing this left 102 minutes for 
running 90 miles. ‘‘Several’’ stretches of 10 miles, 
it is stated, were run in 9 minutes. This deserves 
chronicling, not because it is unusual, but because 
it is only a little ‘“‘ more so” 
formance. 


Allowing as 


than the regular per 


+ 


THE Strong duplex locomotive has been sent West 
in regular service to exhibit at the Master Mechanics’ 
and Master Car Builders’ Conventions at St. Paul 
and Minneapolis. This engine, it will be remem 
bered, has a double corrugated firebox uniting in a 
single corrugated barrel beyond. It 
have made an excellent 
Valley. 


is stated to 


record on the Lehigh 


-- . 

VERY active efforts are now being made to relieve 
Buffalo streets of the ever increasing multitude of 
grade crossings. It is estimated that from #%750,000 
to $3,000,000 will be required to elevate the more im- 
portant tracks. , 

THE manufacture of the A. H. EMERY testing 
machines has been transferred by the Yale & Towne 
Manufacturing Co. to WILLIAM SELLERS & Co., of 
Philadelphia. 

iad ‘ _ 


AN endeavor is being made to induce the Cooke 
Locomotive Works to remove from Paterson, N. J., 
to Indianapolis or some other western town. Very 
liberal offers have been made, but as the Cooke 
works include some thirty buildings it is a rather 
serious undertaking. 
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EFFICIENCY OF CABLE ROADS.* 
Its Variation with Length of Cable and Other Ele- 


ments of the Construction. 


RY JAMES A, SEDDON. MEM. OF ENG.'S CLUB 
(Read Feb. 2 


OF st. LOUIS. 


1887). 


Conoluded from page 393. 


Our expression for Ps is now K, (cable weight), 
or T's Ky, 


where L is the length of cable in feet. 
The weight per foot of cable is expressed in terms 


weight per foot) X L (1) 


of the tension the cable is expected to bear from the 
data on the The weight per 
foot in pounds is there plotted as abscisse to the 
as ordinates, for crucible 
cast steel cables with hemp centres of various makes. 


following diagram. 


breaking strain in tons, 
The line drawn on the diagram expresses the ratio 
It is about a mean line, 
) of Roebling «& 
The divergence of 


of strength to weight used 
and is close to the points (marked 
Sons, 7 strand 49 wire cables. 
some of the points from this line is not so important 
< of this 


breaking strain is taken in practice for safe working 


when we remember that only from 4 to 


loads. Thisli ; \ . weight per foot in Ibs. 
ads. Thisline gives the ratio - 3 
— — : : breaking strain in tons 


0.0522, or introducing a factor of safety ‘‘p’’ to 
pass from breaking to working strain, and substi- 
tuting for strain the maximum tension in tons T mx 
that may be thrown on the cable, we have 
Twx 


At this point it will be necessary to consider again 


Weight per foot 0.05222 p (2) 
in more detail the ratio between the tensions on the 
taut and slack side of the driving drum, and their 
relation to the pull transmitted. The equation has 
T: fe 
been stated ( where f is the co-efficient of 
friction between the surfaces of drum and belt and @ 
is the angle of contact on the drum. From this 


follows : 
efe 


7; r 
fa 
é 1 
where P is total pull transmitted, or 7; — Tz, T and 
P being taken in the same units. 

The put in the form 
10 27288 fn, where nis the number of wraps that the 
cable makes on the drum. In this form it is easily 
calculated, being simply the number whose common 
log. on the 
cable roads is generally made up of a given number 
of half wraps. For different values of n the ratios 
above mentioned have the following values. In the 
calculations f has been taken = 0.20, the co-efficient 
of friction for steel on cast-iron (Trautwine): 


expression ¢ f@ may be 


is the exponent of the expression. 7 





fe 
fe T, , T; * 
- e or or Values of 
7 fa P Pp 
t 1 

{ . 2.24 2.0 

wv - ’ } ard as 
rere of; | 1.18 1.3 
cuble 9 1.09 1.2 

| 2 1.04 .* 
—_ n=O] 


*To be explained. 
In the different cable roads that IT have been able 
to learn of, the value of n has varied from 1¢ to 26, 
so that in this general discussion a variable term 
fa 
T’ t 


or—-. 
P te 


will be introduced for the ratio For 


e =4 
brevity, this ratio will be designated as @, and this 
variable would have intermittent values, as shown 
in the tabulation. It must beremembered, 
however, that these values of ~ are for the greatest 


above 


possible values of P, or where the 
point of slipping on the drum. In 
fore, gq 


cable is on the 
practice, there- 
About 
actual values for @ are written in the last column. 


should be taken somewhat greater. 


In the first value for ‘s turn, @ has been decreased, 
because it is thought that this arrangement would 
rarely be used, except for a grooved wheel, in which 


case f would be decidedly larger. Also beyond 
2 turns @ has not been taken, as increasing the 


wraps beyond this is shown to give but slight ad- 
vantage. Taking tension in tons and pull in pounds 
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which are the units that have been previously used, 
we may write 

2,000 7; P 
gy, or T,.= = (3) 

P 2,000 

where ~, as shown, depends only on the winding of 
cable on the driving drum, and the economic regula- 
tion of the tension on the slack side. 

In the special investigation of efficiency, @ will be 
taken as having the value of 1.2, or where the angle 
of contact is equal to2 turns. This is the value for 
the St. Louis cable road, the contact there being 
four half wraps on the driving drum. 

Now T', isthe maximum tension that would be 
thrown on the cable from the simple operation of 
driving it so as to transmit a total pull P. But in 
determining the maximum tension or ,7mx to 
which the cable may be subjected, there is another 
element that must be considered here. It is the 
extra strain that may be brought on the cable at 
any point in starting atrain. It may be considered 
as a local strain coming from connecting a station- 
ary with a moving body, and it might approximate 
the maximum force exerted while starting the train 
This strain, taken in tons and called z, will be used as 
a variable in the general discussion. But first some 
considerations of the values that it may have 
may be assuming that it equals the 
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Diagram No. 1. 

the maximum force in starting a train. In the 
paper by Mr. WRIGHT, before referred to, he found 
on horse roads, forces as great as 283.5 Ibs. per ton in 
starting cars. This would give for a 12-ton traina 
value for z of about 1.7. It should be remembered, 
however,that on horse lines the value found is limited 
by the pull that the horses can exert, while in cable 
cable lines it is limited by way the the gripman puts 
the pressure on the grip. Every one who has stood on 
a cable car behind a new gripman has felt this force, 
which at times he could hardly stand against, and if 
we consider that this force is multiplied by every 
passenger in the car and also the dead weight of the 
car and grip, and that the cable may be locally 
strained by about that amount, some personal idea 
of the value of z may be realized. In passing, I 
might state that Mr. WRIGHT’s value of 283.5 per ton 
is about equal toa pull of the kind described of 20 
lbs. on the average passenger. 

It is probable that on cable roads this force is 
somewhat greater than the value 283.5 per ton. This 
as the value for fe before mentioned, or resistance 
per ton per traction, could so easily be determined 
together that there is no necessity for any closer 
assumption of it in this paper. z must enter as a 
variable in the general equation, since only its value 
per ton may approach constancy, and there is no ob- 





jection to regarding its limits of variation extended 
somewhat so as to include possible future more ac- 
curate determinations of its constant element: 
about the practical limits of z would probably be 
from 1 to 3, or from an 8-ton train at 250 lbs. strain 
per ton to a 14ton train at 430 Ibs. per ton. The 
value of z taken in the special investigation will be 
2, or for the 12-ton train already assumed, a local 
strain of 333 lbs. per ton, 
We now have the equation 


Tmx T, + 2%. (4) 
Bringing together now equations (1), (2), (3) and 
(4), that have been explained in some detail, 


P2 = k2 (weight per foot) 1 (1) 
(Weight per foot) = 0.0522 p Tinx (2) 
P 
Tl, = 9g — (3) 

2,000 
aod Tmx Ti, +2 (4) 


And making the apparent substitutions, 


Pp 
Ps = Kz L 0.0522 o( P +2 ) 
2,000 


and remembering that P = P; + Pe=— Ki L + P» 


Kil +f 
Pr = ke 10,0522 (e +7) 


2,000 


Ke 0,0522 p ol 
Ps (: es 
2,000 


K, 0.0522 p m Ky 1? 





Or, 


+ K, 0.0522 pzL 
2,000 


Or, taking Lin units of 1,000 ft., instead of in 
units of 1ft.,as in the above expression, and we 
have finally, 
2.1K Kyp pL? 


———_—— (ID) 
1 — 0.0261 Ks p pL 

A glance at this equation shows the theoretic 
limit to the length of a given cable road which was 
mentioned at the beginning of this paper. Where 
the last term in the denominator equals one, the 
denominator becomes zero, and hence Ps infinite, 
or this may be stated practically as follows: <A 
cable road of that given type of construction could 
not be run beyond that length without working the 
cable with asmaller factor of safety than the one 
chosen. Of course no one would work it close up to 
this length, since its best possible efficiency would 
be then next to nothing. 

The only quantity in this expression for P, that 

we may not now assign reasonably close values to, 
in a given case, is Ke, this may be called the co- 
efficient of cable friction, or the pullin fractions of 
a pound required to move at the given velocity 1 Ib. 
of cable. Without actual data from roads that have 
been constructed, very little idea of the value of Ke 
could be formed. For my own part, when I first 
commenced investigating the subject I was de- 
cidedly surprised at the magnitude of some of the 
values found for it, as well as the large variation 
that it underwent for different roads. In what 
follows I give all the actual data that I have been 
able to collect so far on this subject. It is needless 
to say that this list could have been much enlarged 
from various sources, if estimates of H. P. had 
been accepted, but Ihave preferred to present only 
those cases where the H. P. was determined by in- 
dicator diagrams, and thus an accurate determina- 
tion of Kz made. 

The data for the following determinations of 
Kez on the San Francisco cable roads is taken from 
a paper by W. W. HAnscom, M. E., in the Street 
Railway Gazette, 1886, Nos. 6-9. 


SAN FRANCISCO CABLE ROADS. 
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Clay....-.°..+++. | 11,000 15,400 6 22.6 0.0917 
California ..-.--| 25,895 65,000 6 84.0 0.0808 
Union....-.....- | 21,600 30,500 6 39.0 0.0799 

Market. Valen-| 

cia & Haight..| 65,765 164,412 8 201.0 0.0573 
McAllister....-.. 68,000 8 60.0 0.0414 


27,183 
i 


Such details of these roads as cowAd be found may 
be seen by consulting the paper above referred to. 
They were not sufficiently full to justify an attempt 
to discuss the specific causes of this variation of 
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Kz. It may be stated generally that Clay, California 
and Union are steep-grade lines, at times about 1 to 
6, crossing level streets, involving a number of 
depression pulleys. Also that Market, Valencia 
and Haight is described as if it were composed of 
three separate cables run from one engine. 

The following is the data of the St. Louis cable 
road : 


Length Total weight Speed. of Total H. P Deduced K2, 
of cable of cable cable of to pull cable or pull in Ibs 
in feet. in |bs. miles per hour. without cars. per lb. of cable 
35,700 89,250 tas 178.5 0.084 


The following are the main details of the con- 
struction: The line is operated as one cable from 
power station about % mile 
terminus; sheaves on line 10 in. diameter, spaced 
32 ft. apart; on curves, an 18-in. sheave at each 
tangent point and filled in between these about as 
close as can be spaced, 15-in. sheaves on curves of 
small radius, and on those of larger radius 13-in. 
sheaves; at ends, elevation sheaves 40 in., 
drums, 9 ft.; diameter of driving drum, 10 ft. 


from its western 


turn 
The 


a 


LENGTH OF CABLE mm 1000S OF FEET 


EFFICIENCY 


the general discussion with the equation of efficiency 
Pi 

E, as follows, E — 

Pi P. 

This may be written out from the formula given 
for Pzand P», but its characteristics will be ap 
parent in the special consideration that follows. 

If other engineers are anything like myself, very 
shadowy ideas are all that are gotten by looking at 
a general formula, I have, therefore, taken about 
mean values for all the elements except the three, 
viz., length of line L, factor of safety in cable p, and 
co-efficient of cable triction K'?, the effect of whose 
variation, as stated at the beginning, was the special 


object of this paper. From now on I will in the 
main consider quantities and not equations. 

Taking these mean values, or 
KX; = 0.0812, approximate for a 3 minute service on 


8 miles velocity of cable with average 
weight of train 12 tons. 


@p — 1.2, ratio of tension on driving side of drum to 





CaBLE ROADS 


Diagram No. 2. 


cable makes four half wraps on this drum. The 
minimum tension on slack side at time of determin- 
ing the H. P. given above was 1.2 tons. 

The road is a double line throughout, making in 
all 14 turns, or 28 single curves, around which the 
cable passes, 4 of these 14 turns are through right 
angles, the others are through various deflections 
from about 60 deg. down. 

For the following data of the Kansas City cable 
road Iam indebted to CLIFT Wisk, C. E., Chief En- 
gineer of that road: 

The road is adouble line throughout, driven at 
present from one power station near its western 
terminus. Near its eastern terminusthe main cable 
passes around two pulleys, giving power to these to 
run a short auxiliary branch. 


Length Total Speed of Total H. P. Deduced Ke, 
of weight cablein topu:ilcable — or pullin 
cable ofcable miles without Ibs. per Ib. 
in feet. in lbs. per hour. cars. of cable. 
Maincable 29,400) * 
Aux. “ 5.800; 88,000 7.1 14 0.068 
The main details of construction are: terminal 


sheaves and drums, 12 ft. diameter; sheaves on 
curves, 2 ft. 10 in.; carrying sheaves, 2 ft.; on auxili- 
ary cable, carrying sheaves, 1 ft.; 10 sets of depres- 
sion sheaves on the line, diameter 5in; 5right angle 
curves in the double line. 


The variations of all the terms entering the gen- 
eral formula of P2 have been now considered, and 
about the limits of the variation and the special 
causes producing it have been considered in each 
case, with the exception of the co-efficient of cable 
friction, or Kz; for this, on roads for which reliable 
data could be found, the data and the determination 
of Ke have been given. We may, therefore, close 


pull transmitted about safe for 2 wraps 
of cable on drum. 


N 


2.0, local strain in starting a car, or 12 tons by 
333 lbs. per ton. 
And we have 
P; 81.2 L. 
: 2.5432 Ci, p) L? 104.4 (KX, p) L. 

sa 1 — 0.03132 (Ko p) L. 
where L is taken in units of 1,000 ft., and in this 
equation values will be assumed for (Kz p), covering 
about all the possible range in the product of these 
two quantities and for each assumed value of 
K,»), the car pull, the cable pull, the total pull, 
and the efficiency will be determined for the dif 
ferent values of length of road up to 80,000 ft. or up 
to 20,000 Ibs. pull (a little over 400 horse-power on an 
(8-mile velocity). 

A word first in regard to the nature of the product 
(Ke p). It has been already pointed out that there 
is in part some reciprocal variations between the 
elements, that while an increase in p would increase 
their product, yet it would not increase as an exact 
multiple, for its increase would involve a decrease 
in the tension element of Ke, the friction per unit 
weight of cable, due to tension, being less the 
smaller the tension per unit weight, or the greater 
the factor of safety. It is hardly probable therefore 
that the extreme values that will be taken for this 
product in what follows are possible in reality. For 
instance, on the McAllister road Ke = 0.041, its 
factor of safety is over 10, though not exactly known 
from the data; the extreme in this direction will be 
taken as (Ky) p = 0.04 = 5 = 0.20, the other extreme 
will be taken as 0.00 « 8 = 0.72. 


The values taken for this product are 


(Ke ) 0.20 
Oso 
0.40 3) 
O48 (4) 
O56 (D5) 
0.72 (6) 
Probably all actual values would be found be 


tween 0.30 and 0.56 


In the place of a tabulation of these values I have 


substituted a diagram as best the na 


illustrating 
ture of the variation, and it 


that this is all that 


must be remembered 
is here aimed at, for each 
would have special values of K,, @ and 


differing from those here assumed 


road 
7 probably 


On this diagram, length (L) is taken as ordinates, 


and pull (2) as abscissw. The car pull is there 


plotted for different lengths, giving the straight 
line marked P;. The total puil, or P, P. is 


plotted for the different lengths for the six values 
assumed for Ke p, giving the six curves marked (1) 
(6) with the value of Ky p, with which each is caleu 
lated. The distance in the direction of pull be 
tween the line of car pull and the curve of total 
pull gives in each case the value of cable pull for 
that case. For the sake of easy comparison, a scale 
of H. P. equal to any given pull on a cable moving 
at a velocity of 8 miles per hour is placed above the 
scale of pull 


For efliciency, its value, like pull, is taken as ab 
SCiSsae, clearness the 


scale and lines of efficiency are drawn as broken 


lines. This efficiency ( 


to length as ordinates: for 


ear pull 


is determined 
total pull 


for each of the six different curves of total pull, and 
its value in each case for different lengths, plotted ; 
giving the six broken lines marked (1) — (6). These 
lines correspond to the curves of total pull marked 
with the same number, and each one gives the varia- 
tion of efficiency with length in that case, while 
their different positions show the difference in ef- 
ficiency and its variation with length resulting from 
different values of Ke p. The importance of this 
element may be now seen ; for example, assuming as 
before the probable actual limits to this product 
Ke p of 0.30 and 0.56, these values, on a road designed 
for the service here treated of, and cable 35,000 ft. 
long, would represent efficiencies of respectively 4814 
and 22'¢ per cent., or more than double the power to 
operate the one than the other. 


Before closing I wish to point out a method for 
making all the calculations needed in an investiga 
tion of any special case, much more simply than the 
direct one which has been followed in this paper for 
the sake of its logical order. It is seen that the 
variation of efficiency with length is in each case on 
a straight line. This might have been easily de- 
duced from the general equation, which by simple 
reduction, becomes, in its most general form : 

1000 K, (1 — 0.0261 Ke p p L) 
E (ILI) 
1000 K, + 52.2 Ke pz 

kK, being thus determined by the traffic for which 
the road is built, @ by the arrangement of cable on 
driving drum, and z, by the starting strain of a 
loaded train, we may, from the curvature and gen 
eral plan of the road, assume moderately narrow 
limits between which the actual values of Ke p 
would be found. Two points in the efficiency line 
for each of these values would then graphically de 
termine two lines between which the actual ef- 
ficiency would be found at any length, and the 
H. P. required to operate any length, would lie be- 
tween the two values obtained by dividing the 
H. P. corresponding to car pull there, by the two 
limits of efficiency at that length. 

In default of any personal knowledge by which we 
may expect to fix reasonably close limits in a given 
case to this value Kz p we may probably, with mod- 
erate approximation for cables beyond 20,000 ft. in 
length, and for a fairly heavy traffic carried in 
trains, determine the efficiency by assuming an 
initial value of 75 per cent. for fair construction, 
and from this initial value subtracting 3!¢ per cent. 
for every half mile of double track road, and 314 per 
cent. for every right angle curve of the double line, 
or for every two right angle curves of a single line, 
curves less than a right angle being given a value 
equal to (344. versin /) where 
deflection at any curve. 


is the total angle of 
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In the above, the equivalents of a right angle 
curve to a half-mile of line comes to me second-hand 
from Mr. Roptr, GILLAM, former Chief Engineer of 
the Kansas City Cable Road. I do not know on 
what experimental data it rests; the rest of the 
statement depends on a mixture of theory easily 
followed in examining the general equation of ef- 
and on assumption that Ky, p 

0.30 is about a correct for fair 


ficiency, 
mean value 
construction and straight road. 


I wish it to be recognized that I make 
this last statement in regard to an approx- 
determination of efficiency with a 
I have found it con- 

as giving a definite- 
ness to thought on the subject, and a rapid 
method of at once mentally approximating 
the effect of different 
stations, 


imate 
very mild emphasis. 


venient in my own case, 


locations of power 
and I therefore simply give it for 


what it may prove itself to be worth. 


a = 


The Straightening of the Pennsylva- 
nia R. R. in Jersey City, and Pro- 
posed Improvements. 


The Pennsylvania Railroad Co, have al- 
ready made 
their approach through 
and are still further 
line, 


some very radical changes in 
the Bergen Hill 
straightening their 
As shown on the sketch (Fig. 1) pre- 
in dotted lines 

line now replaces three 
very sharp reversing curves. And the 6 
and & curves still used by the road will 
very soon be supplanted by the new line 
The deep cuts required by these 
alterations through the hard rock of Ber- 
gen Hill have been very expensive, but the 
saving in maintenance of way and rolling- 
stock under the enormous traffic will very 
soon pay royally for the outlay. 

The next improvement 
and for which the plans are already con- 
templated, is the elevation of the roadway 
from Bergen Hill to the depot in Jersey 
City. The exorbitant demands for right- 
of-way and some adverse action of the city 
authorities have delayed its execution, and may re- 
sult in an entire change in the line of approach to 
the river, according to present rumors. 


sented herewith, a com- 


paratively straight 


indicated. 


contemplated, 


louse ae 


” 


ou 








Where streets are to be crossed, the least headway 
allowed is 13 ft. The general design of the metallic 
portion of the elevated structure is sufficiently 
shown in Figs. 2 and 3, which show cross-sectional 
views of two different designs. Judging from the 
profile in our possession, the posts will be located 
about 50 ft. apart longitudinally. The maximum 
gradient is 0.47 per 100 descending towards the 
river. 

The map Fig. 1 is further interesting as showing 
the approach of the various trunk line systems to 
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front, some thirteen railway companies being ac- 
commodated thereon. 
Lc 


The Righi Railroad. 


Some interesting particulars respecting improve- 
ments made on the rack railroad from Vitznau to 
Righi, in Switzerland, were given in a recent number 
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Fig. 1—-Showing Improvements by the Penna. R. R. in its Jersey City approach; and also the 
General Railway Terminals at the same point, 
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Fig. 3.—Cross-section of Proposed Penna. R. R. Elevated Road in Jersey C.ty; Deck-girder. . 


of Le Genie Civil, by M. Tu. TSCHIERET; C. E.. The 
regular operation of the line was odiiemnett' in May 
1871 with three locomotives, and in 1873 there were 
ten engines in use. These engines were of the vertical 


As at present designed, this elevated road would 
commence about at Brunswick street, and its four 
tracks would be carried partly upon a walled-em- 
bankment and partly upon a system of plate-girders, 





the Hudson river front, the West Shore-Weehawken 
entrance alone beiag omitted. The map practically 
tells its own story and shows what a vast traffic can 
be concentrated within less than two miles of water- 
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boiler type, similar to those originally used on the 
Mount Washington Railroad; they were carried on 
two axles and had the driving cog wheel keyed on 
the rearaxle. This arrangement has been abandoned 
on the Mount Washington Railroad since 1876 by the 
American engineer, who entirely changed the type 
by adopting a horizontal boiler with rectangular 
fire-box and horizontal tubes; these latter engines 
(which are now in use) had also two pairs of 
cylinders, each pair driving an axle carrying a cog 
wheel. The engineson the Righi Railroad, being 
of more careful construction and being kept in good 
order, lasted longer, but their fuel consumption 
being very excessive it was finally decided in 1884 to 
reconstruct them. Up tothe date of the article in 
Le Genie Civil, five engines had been altered, and 
the others are to be altered in due course. 

The cylinders, gearing, the distribution of weight, 
and the frame have been left as originally arranged, 
but new boilers have been put in, of the ordinary 
locomotive type with horizontal tubes. 

The principal dimensions of these engines, as al- 
tered, are as follows: 





Heating surface -Firebox.........-....-.ceee 64.56 sq. ft. 
oe ie cs ben. «s.cneulacuaceded 516.48 sq. ft. 
Length of tubes..-.-...0.ceeeeeeeeceeeeeee ees 6.56 ft. 
Number “ eqagenwwendowutcie dukaketes 161 
I hak ibn des 686d sews ou cbecednees 10.76 sq. ft. 
Diameter of cog wheel.........--.065 eeeeee 24.8 ins. 
Diameter of cylinders.,.............-+...00e- 10.5 ins. 
I Gr UII ictint c Gane cecnsde secduséade 15.6 ins, 
INES Sines cnwnsenecddentauaehwuiews 14 tons. 
cy In working order..........--.e000. 17 tons. 


The reconstructed engines, like the old ones, have 
one cog wheel keyed to the rear axle. When the al- 
terations were made, an experiment was made with 
the cog wheel on an independent axle placed be- 
tween the two carrying axles, but the condition of 
the track and especially the sharp changes in the 
profile, necessitated the abandonment of this ar- 
rangement. The line is only operated for six 
months in the year, and the engines had, therefore, 
made seven complete years of service before their 
reconstruction. The company’s returns show that 
they have run a total of 18,600 miles each. Since the 
opening of the line the ten engines have made 
altogether 198,400 train miles. 

A striking fact as to the rack has been noticed 
within the last few years. In the American rack 
the cross bars are of round iron, but on the Righi 
line they are of trapezoidal section. This arrange- 
ment, added to the general form of the rack, causes 
a rapid destruction of the rack, which does not seem 
to be produced on the American rack. The rack, as 
is generally known, is formed by short iron bars of 
trapezoidal section, turned at the ends, and riveted 
into angle irons about 10 ft. long, forming a ‘‘lad- 
der,’ of which the rounds are 3.9 ins. apart. These 
sections form the rack, being placed end to end and 
fastened to the wooden cross ties by spikes passing 
through the horizontal flanges of the angle irons. 
Repairs are very troublesome, as the breaking of 
one bar necessitates the replacing of an entire sec- 
tion. The destruction of the bar is described under 
three stages, as follows: (1). Grease will be noted 
surrounding the heads of the rivets of a number of 
the bars; this grease must come from the spur 
wheel and can only get to the outside of the angle 
irons by working through along the turned ends, 
which it can only do if there is a certain amount of 
play in the hole; (2). This play of the ends once 
started, increases rapidly, and the bars will soon be 
loose: this state of affairs is already alarming, as 
the play will become sufficient to allow the bar to 
partially rotate, so that the spur wheel, in travers- 
ing the rack, will fail to gear correctly ; (3) This in- 
accuracy in the gearing, added to the blows from 
the teeth of the wheel at each passage of the engine, 
ends by breaking the angle irons between the bars, 
which is very liable to cause serious accidents. The 
company’s Officials, however, who are very attentive 
and careful, do not consider the appearance of a 
crack dangerous, even if several inches long, if in 
the middle of a section; all broken sections, how- 
ever, are carefully examined and watched, and are 
replaced at once it the crack begins to approach 
either of the ends. 

In conclusion, M. TSCHIERET pertinently suggests 
that the causes of these failures may be looked for 
in the design of the rack, composed of a number of 
separate pieces subjected to violent and repeated 
blows, resulting from the teeth of the spur wheel 
taking the long step of 3.9 ins., and also in the trape- 
zoidal form of the bars. 


ENGINEERING NEWS 
The Burlington Tests of Train Resistance 
of Complete Trains, 





[The following very interesting and important exten- 
sion of the train resistance computations which were 
made of last year’s Burlington brake tests, and eom- 
parison of the resuits of years, appears in the re- 
port of the committee in charge of the tests. We have 
separately discussed it elsewhere. Together the tests 
constitute by far the best and most trustworthy evi- 
dence of the resistance of complete freight trains which 
exists. Ep. Ena. News] 

The following figures give briefly the resultsof the 
No. 7, special tests made to determine the frictionai 
resistence of the various trains. The trains were com- 
posed of 49 or 50 empty cars with dynamometer and 
way-car and American type engine and tender. The 
track and rails were in good condition and the wind 
light. 

Each train was tried once on a slightly descending 
tangent, and once on a carve, situated on an average 
descending grade of 50.6 ft. per mile. The resistance 
was ascertained onthe tangent by running up tostop- 
post No. 1 at about 20 miles per hour, and then shut- 
ting off steam and allowing the train to run until it 
came to a stand-still. 

The resistance on the combined grade and curve 
was ascertained by running the train up to stop-post 
No. 3, at a low speed, (about 5 miles per hour) and 
then shutting off steam and allowing the train to 
run until stop-post No. 4, was reached. The speed 
at the moments of passing each stop-post were care- 
fully noted. 

It will thus be seen that the resisistance given be- 
low includes, not only the resistance of the cars, but 
of the engine running without steam. This is pro- 
bably greater per ton than that of the cars, but the 
weight of the engine, about 40 tons) is so insig- 
nificant in comparison with that of the cars (700 to 
800 tons) that the influence of the engine in running 
without steam may be neglected, and the resistance 
given may probably be taken to represent fairly the 
resistance of new empty cars. 

In making this average, the Hanscom results on 
the curve are excluded, as they are not based on 


Train Resistaa 


to the wheels and apparently affected the friction of 
the train on the curve. The brake-shoes on the 
Westinghouse train were hung inside: all the 
others were hung outside the wheels 

The trials on the curve were made between stop 
posts Nos. 3 and 4. About half the total distance is 
on a 2 deg. 40 min. curve (2,149 ft. radius) extending 
over nearly a quarter of a circle (80 40 10 ) and the 
remainder of the distance is on curves averaging 
about 1 deg. or say about 6,000 ft. radius. 

The results given in similar trials of brake trains 
over the same ground in 1886 were as follows: the 
trains were, however, composed of 25 cars, 12 loaded 
to their full capacity, and 13 empty 

The committee are indebted to Mr. A. M. Wet! 
LINGTON forthe calculations giving the results of 
the trials in 1886 

The results for the two years agree fairly well 
The average difference between the resistances of 
the tangent and on the curve was 1.84 Ibs. in 1ISS6, 
and 1.70 Ibs. in ISS87. One train of cars Westin 
house, 1886), gave a resistance of only 4.32 lbs. on the 


tangent, while another train (Hanscom, 1887), had a 
resistance of 12.00 Ibs. per ton on the tangent, or 
nearly three times that of the C. B. & Q. cars in the 
lighter running train. This difference was ap 
parently principally due to the brake-shoes rubbing 
against the wheels, and was equal to a constant 
grade against the train of 20 ft. per mile. In run 
ning from New York to Chicago, 1,000 miles, the 
extra resistance would be thus an equivalent to sur 
mounting an elevation of 20,000 ft. or more than the 
height of the highest mountain in North America 
The importance of keeping the brake-shoes clear of 
the wheels is thus very evident 

In the 1886 trials the Chicago, Burlington & 
Quincy, the Indianapolis, Decatur & Springfield and 
the Lehigh Valley trains were composed of cars that 
had been running sometime. The St. Louis & San 
Francisco cars were new. The C. B.& Q. cars 
(Westinghouse) had the brakes hung from the 
trucks and inside the wheels. Ail the other cars 


ice Tests, (1887). 


| Tangent. Curve. 
Patterns of ' / 
Cars. Brake. Speed. Resistance. Speed. Resistance 
| per ton of 2,000 per ton of 2,000 
| Ibs. ibs. 
Average. Mean. Average Mean. 
| 
| 
} Miles. Miles. Lbs. Miles. Miles. Lbs. 
Pennsylvania.... | Westinghouse ..--- 15 15 5.87 19 23'4 8 72 
I}linois Central.. (Carpenter ---------- 14's 15 6.22 1534 22", 9.09 
C.BL.&Q ‘ Eames. .-.------+-+- lls 14'4 7.51 13% 20 11.0 
Average..--...--- E Pact haawcueticwetes Ll sabieuets | 14% | 6.53 vemomesewa 21.7 9.60 
St. Jo. & St. L.. | Hanscom .......... | lik =| 15 12.00 | 4 | 4 19.4 (?) 
Average of all tests......----.eeeeeees ! 13 '4 | 15 | 7.90 | | | 


sufficient data to be trustworthy. The “ mean 
speed” is the average of the squares of the speeds. 
[The Hanscom brake-shoes rubbed against the 
wheel, and the tests of that train have no meaning. 
The difference between the resistances of 1886 and 
1887 is nearly all explained by the fact that the one 
trains were loaded and the others empty—ED.} 


The cars were new, and were tried empty- 
The Pennsylvania cars were lubricated with dope: 
The Eames cars when loaded, after these trials’ 
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had the brake-shoes hung outside from the body 
The following figures, basea on the average re- 
sults obtained in 1886 and 1887, show the increased 
friction on the curve as compared with the tangent : 
Increase, 
lbs. per ton, 
Shoes hung from the truck and inside the wheels. 2.30 
Shoes hung from the body and outside the wheels. 2.#4 
These results tend to show that the resistance on 
curves is increased considerably when the shoes are 


we Tests, (1886). 





Tangent. Curve. 
ttern of Car, Brake. mf 
a ' Average Resistance per Average Resistance per 
Speed. ton of 2,000 lbs. Speed. ton of 2,000 lbs. 
| Miles. ibs. Miles, lbs. 
Cy B. &. Qy.--seeseeee seeees| Westinghouse,----+------ 20's 4.32 26'4 6.07 
LD& eeerorwereews ines Eames, . . 16% | 6.84 21% 9.42 
Lehigh Valley..-.------»---| Widdifield & Button...-. 16% 6-84 21 9.42 
St. Louis & San Francisco! American,------------- * ll’. 8.50 a1"; 8.94 
——— a — — — ——— — —_ — 
) RBG... - weave eebeccccoscscescoe eecsececcccvece 16% 6.62 22% 8.46 
Avegage bn ere ceccccsee eoevecvecosess oe Coccccccocece 13% 7.90 16% 9.60 
Average of both years.----+-+++seeeeeeeeeeeee seeeeeee 14% 7-26 19's 9.03 


gave trouble from hot boxes. The great resistance 
of the Hanscom train was caused by the brake- 
shoes binding on the wheels. The brake-shoes on 
the Eames train were also in some cases very close 


hung outside the wheels and to the body. When 
the truck swivels, the shoes, being hung to the body, 
are lifted and brought closer to the wheels by the 
greater inclination of the hangers. When the shoes 


= 22% 
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are hung from the trucks, no such action occurs, 
and the shoes remain the same distance from the 
wheels, whether the car is running on a tangent or on 
a curve. 

The fact that outside-hung shoes rub more forci- 
bly against the wheels on curves, is not only shown 
by the figures given above, but was also observed 
when the trial trains were being hauled over frogs 
and curves in the yard at West Burlington. 


The size of journal bearing has doubtless an im- 
portant influence on the friction of trains, and the 
subjoined figures give the sizes of the journals in 
three of the trains tried at the 1887 tests, together 
with the weight of each car, empty, and loaded to 
its full marked capacity, and the resultant load per 
square inch on the journals. The bearing area of 
the journals is assumed as the length and diameter 
multiplied together : 


Frictional Resistance, Us. per ton of 2,000 Ubs. 


Speeds 12 to 25 miles per hour. 
New cars, Old ears, 


Ibs. | 


Ibs. 
Cott SOE... 80sntaseconws 8.00 6.00 
SP BS CUI TO se 6c caccneies 10.50 8.30 


[It is to be always remembered that these figures 
are for complete trains, including engine.—ED. | 

Good lubrication and carefully fitted boxes and 
journals may withcars that have been running some 
time, decrease this resistance to a minimum of 4 Ibs. 
per ton on the tangent, while brake-shoes rubbing 
against the wheels, and other unfavorable condi- 
tions may increase the friction on the tangent to 12 
lbs. per ton, and to considerably more on curves, 


| | Weight of car Pressure per sa. in, on 
; [Journal length and! : cae ee Seas 
Cars. - ~~ nad l Friction tangent. 
| Empty. Loaded. Empty. | Loaded. 
| | 
Inches. lbs. Ibs. Ibs. Ibs. Ibs. 
| 
Pennsylvania ........ 8x4 30,577 90,577 119 354 5.87 
Illinois Central ss al 7x4 | 27,351 67,351 122 301 | 6.22 
| | 
©. B. & Qi ovivccvees 7x 3% | 25,509 65,509 121 312 | 7.51 


As the frictional resistance given was obtained 
with empty cars, where the load per square inch on 
the journal is practically identical, the variation 
found in the resistance is due to other causes than 
insufficient bearing surface. The highest amount 
of friction was shown in 1887 by the C. B. & Q. cars, 
which in 1886 showed the least. In both years the 
cars were of the same design, but in 1887 the cars 
were new, whereas in 1886 they had run over 10,000 
miles. The difference was therefore probably due 
to less accurate fitting and workmanship as com- 


The use of outside hung shoes seem to increase the 
resistance on curves when the shoes are very near 
the wheels. 

-_ cm — 


Long-Pile Splice; Poughkeepsie Bridge. 


We are indebted to Mr. Jonn H. STAATs, Engi- 
neer for Messrs. Ross & Sanford, for the accompany- 
ing sketch of a long-pile splice used by these general 
contractors at the Poughkeepsie Bridge now under 
construction. The great depth of water, about 


Plan of Splice 


Toter Length of Pite = s30fet ~ 


patent. It is essential that the ingredients should 
be reduced to a fine degree of pulverization, and 
that they should be intimately commingled ; for this 
purpose the inventor uses a machine which he calls 
a “homogeneiser.”’ The third cement is made ac- 
cording to a process brought out by Mr. FREDERICK 
RANSOME. Equal weights of slag sand and chalk 
are ground together in a wet state, and after being 
dried, are burned either in a kiln or revolving fur- 
nace, the process followed being similar to that 
used in making Portland cement. The following 
table gives analyses of two of the cements we have 
mentioned, and also of two examples of Portland 
cement, 





Analyses of Cements. 
| & lee < 
o a o-e teS © 2 
§ = | 3 |2* —t 
- = = |ko a 3 
| = mid | = = 
No. 1 cement .......| 22.9 a1.01| 19.85.8.80 4 4.36 12 
No. 2 (Larsen).....- 41.96 24.34) 18.74) .14 -27/6.57 4.70 
Portland (No, 1).---| 59-9 | 24.07) 6.92! 
i (No, 2)....| 55.57) 22.92 8.0 
Middleshro’ slag....| 40 52.34 
Middlesbro’ slag | | 
CO Min cs dénianns 36.88 61.12 
Middlesbro’ slag | | | 
(NO. 8)... 2ccccesees | 40.45 50.08 | 


The first and second analyses are by Mr. J. E. Stesp. 
The non-essential ingredients are not given. 

From this it will be seen that the first two 
cements are widely different in their chemical con 
stitution from Portland cement, and they are still 
more different in their physical condition, for the 
lime is mostly free, the materials not having under- 
gone the incipient fusion which Portland cement 
experiences. Now in the slag, the proportion of 
lime to alumina and silica is about as 39:51, while 
in cement it is as 58:31. Therefore, 100 parts of 
slag, including the inert matters, requires the addi_ 








Long-Pile Splice; Poughkeepsie B.idge. 


pared withthe Pennsylvania and Illinois Central 
cars, which were also new, but showed respectively 
1.64 and 1.29 Ibs. per ton less friction than the C. B. 
& Q. cars. These differences, insignificant as they 
may appear, would, in running 1000 miles, necessi- 
tate an extra amount of haulage power equiyalent 
tosurmounting summits 4,330 and 3,415 ft high re- 
spectively, or greater than that of any line between 
the Mississippi and the Atlantic. The importance 
of good fitting is further shown by the C. B. & Q. 
cars running hot, when loaded, after the resistance 


tests. 


The Pennsylvania and Illinois Central cars were 
built at the company’s shops, and the C. B. & Q. 
cars were built by a contractor. 


Your Committee believe from these experiments 
that the following figures represent the frictional 
resistance of long trains of freight cars in good re- 
pair running over a track in good condition, the 
weather being fine and warm, and the wind light. 
The resistance appears to be constant at speeds of 
from 12 to 25 miles per hour, and does not appreci- 
ably increase with an increase of speed within these 
jimits. 


55 ft., and the deep mud stratum forming the bed of 
the Hudson river at this point made piles of an 
unusual length necessary in supporting certain parts 
of the false works and in use in connection with the 
more secure anchorage Of the cribs during the sink- 
ing process. 

The sketch gives such full detail that further de- 
scription is unnecessary, and we can only say that 
the splice proved to be a very good one and resulted 
ina stiff pile that most successfully fulfilled all its 
requirements of loading. 





—_—_——— 


Cement From Blast Furnace Slag, 

Three kinds of cement are made from blast fur- 
nace slag. The first, which is really more of a mor- 
tar than a cement, is produced by taking slag sand 
and grinding it with 15 per cent. of lime and 15 per 
cent. of oxide of iron. The grinding is generally 
done wet, and the product requires to be used 
within a few hours of being made, so that its em- 
ployment is quite local. The second cement is made 
by grinding 75 per cent. of dry slag sand with 25 per 
cent. of dry slaked lime, according to Mr. LARSEN’s 


tion of 56 parts of lime, or of 100 parts of dry chalk 
or limestone, to provide the constituents of a good 
cement, and this is the mixture used in RANSOME’S 
process. The result gives a product which exceeds 
the strength of Portland cement, and which im- 
proves by age. Samples seven years old are in ex- 
istence, and shows no signs of deterioration. Of 
course, the process is only commercially feasible in 
districts where slag is produced, but there it offers 
a means of turning a useless product into a valuable 
material, and if it be carried out by RANSOME’S re- 
volving furnace, the expense for plant is compara- 
tively small.—Enginecring. 


ee 


THE late grant by Mexico of 30,000,000 acres of 
land to HENRY P. CLIFFORD, of New York, and J. A. 
VERGES, of San Francisco, is one of the largest ever 
made even in that region of great individual 
domains. It is a vast parallelogram 358 miles long 
by 106 miles wide and runs along the Sierra Madre 
from the United States boundary to the middle of 
the State of Durango. A portion of it is good land 
only awaiting irrigation to be made very fertile, and 
untold mineral treasures aresaid to simply await 
developement. The full text of the concession is not 
yet accessible, but one of the first considerations is a 
complete survey of this region by the Americans 
and the opening of its known mines within two 
years. A surveying force of 300 men, is reported, 
will at once be put to work and $500,000 spent for 
this purpose. Smelters are also to be erected, farms 
and ranches opened and emigration invited with a 
view to the thorough developement of the territory. 
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executing work, 


Tur Master Car Builders’ Convention of 1887 
will long be memorable, or ought to be, for its 
action on the automatic coupler and freight 
brake question which we briefly noted last 
week, for the importance of the consequences 
which are likely to flow from it could hardly 
be exaggerated, The limitations of time and 
space forbid that we should give that atten- 
tion to the matter this week which its impor- 
tance demands, nor isit in one sense necessary, 
for the brief statement that the Janney hook 
coupler, or others of the same type coupling 
with it, has been recommended as the univer- 
sal standard, and that the freight brake ques- 
tion has got so far that the committee deci- 
sively recommend air and evidently lean 
toward recommending electric application 
likewise, assuming the practical details of its 
use can be perfected, gives the gist of the 
whole matter. The several committees sum- 
marize the reasons for these conclusions with 
admirable clearness and force, and at great 
length, but to those who have been following 
the driftof events for the past year or two it 
was almost a foregone conclusion that this 
would be the result, and the only doubt, when 
it would come about; and it is more than 
probable that such hesitation as there has 
been among those who had the responsibility 
of acting was less because of anv real doubt, 
than because the momentous consequences of 
any decisive action demanded the utmost cau- 
tion, and careful fortifying of conclusions. 


The coupler question is now in the best 
of shapes. There are half a dozen different 
couplers of approved merit which will either 
already couple with the Janney or can readily 
be made to do so, and while it is expected that 
a number of these couplers will pool their in- 
terests, yet it is not likely that any absolute 
monopoly which can be felt to be oppressive 
will result. 

We assume that the action at the Conven- 
tion will be confirmed by letter ballot,for there 
seems no reasonable doubt that it will be, 
and very possibly by amuch more decisive ma- 
jority than 33 to 14. The whole railroad world 
is weary of the contest and anxious to do 
something, when it is clear what should be 
done. it has now become clear enough fer 
any reasonable man, and that it will be gen- 
erally so regarded we cannot doubt. 

The brake question has not yet reached the 
point of final recommendation, and perhaps it 
never will, but the drift of events will be al- 
lowed to settle it. The range of choice is 


narrow and that always helps toward an early 
decision. Had there been only two or three or 
four or five couplers which could be regarded 
as competitors, a decision would probably 
have been reached long ago. We question 
greatly if the recent tests have not for the 
moment rather retarded than hastened the 
introduction of freight brakes,by the brilliant 
yet dubious part which electricity played in 
them. The tendency to await definite evi- 
dence as to just what should be done with 
electricity will be strong and reasonable. But 
once begun, the introduction of freight brakes 
will go on very rapidly, and five or six years 
will probably see a great change in our freight 
equipment, in more ways than one. 


Among the other communications which we 
have received in relation to the Brooklyn 
bridge question, there has been one giving 
elaborate plans for a ‘circulating system ”’ 
indeed, consisting practically of a continuous 
train of cars which never stop, but pass 
around a moving turn-table at each end, hav- 
ing of course a very small velocity at the 
center, and a velocity as great as the train at 
the periphery. Passengers are supposed to 
enter from landings at the center of the turn- 
table, and in walking out to the train gradu- 
ally acquire the necessary velocity to enter 
the train as if at rest. 

Our correspondent seems not to be aware 
that this isa very old idea, which has been 
proposed again and again for such conditions, 
and never found practicable. His only new 
features is that, in orderto diminish the neces- 
sary size of this turn-table, he makes it of con- 
centric rings, each traveling slightly faster 
than the other. Passing the question of the 
necessary rigging, and the number of parts to 
break, an insuperable objection if there were 
no other is that ‘‘ old women of both sexes,”’ 
as wellas children and invalids, cannot use 
such an apparatus with comfort or safety, and 
such must be provided for. In the cellar of a 
building within two minutes walk of the 
Brooklyn bridge terminus is a very elaborate 
model of an apparatus of this kind, which was 
very earnestly advocated for the elevated lines 
when the rapid transit question was a live one 
in this city, and secured many friends and ad- 
vocates, but not many among engineers. 

It is announced that the terminal committee 
are now engaged in preparing their report, 
which may be delayed for some weeks cr even 
months. Pending the appearance of that 
report, which we risk little in saying will bea 
more carefully prepared and defensible ducu- 
ment than was the last, discussion of all other 
possibilities and suggestions seems inexpe- 
dient. 


In answer to the inquiry of a correspondent, 
we may state that in the statistics of the 
growth of traffic over the Brooklyn bridge 
which we gave in our issue of June 4 the traffic 
of 1883, during which the bridge was actually 
in operation only a few months, was pro-rated 
on the assumption that the traffic of those 
months would bear the same ratio to what 
would have been the full traffic of the year, had 
the cable cars been in operation, as the traffic 
for the same months of the next year bore to 
the whole actual traffic of that year. This 
gave us the following figures, in which the ap- 
parent increase from 1883 to 1884 is much less 
than the actual simply because the figures for 
1883 were thus enlarged pro-rata; 


Thousands 1883 1884 1885 1886 
Total pass’rs.....-..... 5,440 8,491 17,023 24,029 
Increase per year..----- 3,051 8,532 7,006 


This is plainly a fairer way of indicating the 
true law of growth than to give the actual 


figures for the end of 1883 only, which would 
have been but little over 1,000,000. 

It is clear by analogy from the figures for 
the internal traffic of New York, Brooklyn, 
London and other cities, which we expect 
shortly to present, and which we think can not 
but be of great interest to those having to do 
with all forms of city and suburban traffic, 
that even the enormous growth so far leaves 
the traffic yet a small one compared with 
what may be expected in the near future, if 
proper facilities for handling it exist. 


THE approaching Annual Convention of the 
American Society of Civil Engineers, promises 
to be very largely attended, particularly in 
the number of ladies. The place for holding 
it is a very delightful one, and we suspect will 
do much to reinforce the conclusion to which 
many came after the Deer Park Convention 
of 1885), that the true place for such conven- 
tions is at some large summer hotel in retired 
localities, where no entertaining arrangements 
beyond opportunity for quiet rest and conver- 
sation are necessary, and where there are not 
too many things todo and see. An additional 
paper is announced on “Inspectors and Bridge 
Work,”’ by Samvext Topras WaaGner, C. E., a 
subject which might well bring out a lively 
discussion, 


As areply to our note last week in respect to 
185 trains arriving and 189 trains departing 
daily from the Broad St. station, Philadelphia, 
a correspondent sends us the printed time 
table for their departure and arrival, showing 
precisely those numbers. There must be, of 
course, in the long run, as many locemotives 
and cars run in as run out, but the cars for the 
four extra trains out may be obtained from the 
others, and the extra engines used in freight 
service or run back light,which is probably the 
ease. The distribution of these trains through 
the day is curiously even, as the following 
tabulation will show. There are only two 
hours of the day when there are no trains, 
and six hours (midnight to 6 a. mM.) when there 
are less than 5 per hour: 


Trains in and out of Broad St. Station, Philadelphia. 








' 
Arrive. | Depart. 

Midnight to 1 a.M. 3 3 
> a ed 0 0 
o 9 0 0 
a4 | 3 2 
alae ee i 3 
5“ 6 * 2 
Se te 7 10 
ei Bs 14 15 
ee, ete 21 8 
oes 14 7 
7 ee | 11 7 
ll “12 N. | lv 9 
mB 22m 8 8 
Regt Bibbs 7 6 
a ee a 7 12 
3 “ 4 is 9 ll 
ety Fs 7 | 15 
3--3 10 | 21 
oe 13 | 18 
7 “ 8 “ 14 5 
a“ 9 “ 7 | ; 
“2 * 5 5 
oe “n* a es 
11 “ Midnight. 3 | 9 
WO occctaubevsavdisses 185 | 189 








LAST week the iron railway bridge over the Cone- 
maugh river near Johnstown, Pa., was nioved later- 
ally about 75 ft. to accommodate trains while a new 
stone arch bridge is being built. The iron bridge 
was double-track and 250 ft. long. Trestles were 
set up, rails laid on these, trucks put under the 
bridge, and in about 8 hours the bridge was on its 
new supports 75 ft. down stream, and the tracks 
shifted to suit. A handsome and very substantial 
stone bridge is to replace it. 


re 


OFFICIALS of the Pennsylvania Railroad Company 
state that their experiments in heating cars by steam 
have been entirely successful, so that the days of 
heating by separate fires on that road“are numbered. 
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An Instructive Accident, 


The crash at Havre de Grace on the Penn- 
sylvania (P. W. & B.) last Monday, which we 
have briefly noted on our news page, was in 
several ways of a rather notable character. 
The primary cause which made the accident 
possible was an unusual one, viz. the inter- 
lacing of double tracks so as to enable them 
to pass over a single track bridge, which we 
find it stated in the newspapers is called a 
“ gauntlet’ by railroad men. We never heard 
the name before, but it is a name for some- 
thing which needs a name, and certainly an 
apt and appropriate one, and as such we will 
use it. Thereare a gieat manyof these 
‘** sauntlets’’’ in various parts of the country— 
probably one or more on every long double 
track road—but double track roads are few, 
and the ‘“‘gauntlets’’ on them are also few, 
and very carefully watched and guarded, so 
that the accidents from them cut a small 
figure in the aggregate. When they do hap- 
pen they are very apt to be serious ones, that 
at Havre de Grace having been one of the least 
so which could be reasonably expected, largely 
because the train had very few passengers. 


These ‘‘ gauntlets,’’ we need hardly say, are 
effected by putting in a frog at each end of the 
bridge, as if for a switch, and then running 
the tracks almost together, but carrying the 
rails along side by side instead of running 
them together by a switch. Saving the addi- 
tional danger and inconvenience of the latter 
is the only gain. For operating purposes the 
track is a single track, and must be regarded 
and protected as such. It is precisely the ar- 
rangement which it was recently proposed to 
introduce over the Brooklyn bridge, as dis- 
cussed in our issues of June 4 and 11, and pre- 
cisely the kind of collision happened which 
we then suggested would be liable to result on 
the bridge, an oblique head collision, or one 
train crashing into the side of another moving 
in the opposite direction. It is a rather 
curious coincidence that so apt an illustration 
of the danger should have occurred so soon 
after we had occasion to discuss it. 


Quite apart from the Brooklyn bridge ques- 
tion, however, which in respect to this partic- 
ular danger has now become ancient history, 
the accident carries a-very clear and important 
moral. The Pennsylvania Railroad is very 
thoroughly equipped with the best of safety 
appliances, and very carefully managed. It 
was the first road in the country to adopt 
the bleck system and that system was in full 
operation at the point where this accident oc- 
cured. Nevertheless it did occur, in broad 
daylight and in clear weather, and in so doing 
emphasized the conclusion to which we came 
in our former discussion: Al}l such points are 
in effect GRADE CROSSINGS, and must be pro- 
tected and treated as such to secure even 
reasonable safety. 


The circumstances of the accident were these: 
The north-bound ‘‘ Congressional express ”’ 
had been duly blocked some distance back by 
a broken down freight train which it finally 
ran around, losing 17 minutes of time. It 
reached Havre de Grace station, just south 
of the bridge and ‘“‘ gauntlet,’’ and was again 
duly blocked, but either because the air brakes 
were out of order or (as seems far more likely 
from the accounts and probabilities) the 
engineman was forgetful and ran by his 
signals, so that he did not stop quick enough, 
the express crashed into the side of a down 
train just pulling out from the station and 
partly on the ‘“‘gauntlet.’’ The block at the 
north end of the bridge had duly permitted 
it to pass, it having the right to the road. 

The south-bound train consisted exclusively 
of Pullman cars, three of which were toppled 


over by the force of the collision, leaving their 
trucks on the track. Their wreck was very 
complete, but as there were less than a dozen 
people in each cur there were only some 17 in- 
juries which could be called such, and one 
death. 

Now in respect to the ordinary grade cross- 
ing practice is well settled, and no practical 
railroad men think of questioning it any 
longer. Itis easy enough to reason out that 
various other ways are safe enough for pro- 
tecting them, but hard experience has shown 
that there are but two ways that will answer: 

First (a very partial protection) by a dead 
stop of every train just before reaching the 
crossing, in addition to signals vontrolled by a 
watchman and the natural eye-sight and 
hearing of an engineer, which latter alone 
will ordinarily give warning of any danger- 
ously near approaching train. These two lat- 
ter protections alone were assumed to be suf- 
ficient in the early days of railroading, but 
they proved utterly unreliable. Even with the 
dea‘ stop added, two per cent. of all the train 
accidents in the United States happen from 
crossing collisions, and a much larger propor- 
tion of the casualties therefrom. 


Secondly, (the only perfect protection) by 
interlocking apparatus, which is absolute in 
its working. This must consist of (1) a distant 
signal, (2)a home signal, and (3) most impor- 
tant of all, a derailing switch just beyond the 
home signal, to run a train which neglects 
the signals off the track and into as smooth a 
ditch as possible, so as to do little damage. 
With these three protections on each road on 
each side of the crossing, and interlocked so 
that safety cannot be shown in one direction 
without having danger on all the others, the 
crossing is absolutely safe, except in one re- 
spect; that a careless signalman, after having 
let one train pass the signals, may change 
them so as to let another train run into it be- 
fore it has cleared the danger point. This 
apparently remote danger has proved a real 
one in so many cases that no crossing is 
now considered entirely safe without electric 
locking, which forbids any change in the sig- 
nals whatever, after one train has entered the 
block, until it has left them. With this pro- 
tection added, the crossing is as safe as any 
other part of the track, without any stop or 
checking up. 


As illustrating the necessity of the derailing 
switch; the first interlocking apparatus at a 
crossing in the United States, or nearly the 
first, was erected at Wellington, O., many 
years ago. The track is straight for a long 
distance and the country flat. The engine- 
men were carefully instructed as to this new 
device, which as new would be likely to fix 
itself intheir memory. Yetonthe second or 
third trip thereafter, one of the express en- 
ginemen ran past the two danger signals and 
off the derailing switch with another train ap- 
proaching the crossing. 


Such a ‘“ gauntlet ’’ as that above described 
is less dangerous than a crossing in that the 
trains which may collide are all under the 
same management, but otherwise there is pre- 
cisely the same danger both in nature and de- 
gree; yet what does even block signal pro- 
tection of such a point amount to? Simply to 
what would exist at a crossing if there were a 
signal-man alone there, to let one train or an- 
other pass, without even the protection of a 
full stop. This indicates what the late acci- 
dent almost proves, that there cannot be real 
protection of such a *‘ gauntlet’ without treat- 
ing it as a crossing and protecting it as care- 
fully. 


Another curious feature of this disaster was 
the very trifling shock which resulted from 


the collision in the north-bound train. <A 
passenger on the train states: 


“TI was sitting inthe second car of the north-bound 
train on my way from Washington to New York. 
There was but a slight shock, which I thought was due 
to a new or careless engineer stopping suddenly. I 
was reading a paper at the time. No one in my ear 
was injured or much shaken up, but the passengers in 
the first car ahead were very much tossed about, and 
those in the smoking car were thrown down, and the 
tableware and china scattered in all directions. As far 
as I could learn no one in our train was seriously 
hurt.” 

The shocks in the rear of long trains which 
are suddenly stopped by air brakes, applied 
with full force, are vastly more severe than 
this, the reason being that there is no gradual 
crushing and yielding to break the force of 
the shock. Strange as it may appear, it was 
the universal testimony of those who went 
through the late brake tests and have been 
through collisions that the 
former were much the worse, 


shocks from the 


It would also appear certain that the brakes 
must have been in inferior condition, even if 
not entirely out of order, for it is stated that 
it would have been easily possible to stop the 
train had the brakes worked properly. In one 
account it is stated that 
and the crash would have been averted.’’ 
While this precise statement may be re 
portorial imagination yet there are a large 
class of accidents in which two or three or 
four seconds are a matter of very serious 
moment, and it indicates that electric ap- 
plication of brakes, as a supplement, or rather 
preface, to their application by air may yet 
prove a desirable adjunct for passenger as well 
as freight trains, both as giving quicker ap. 
plication and as ensuring some application. 
Simplicity is desirable, but had simplicity 
been allowed to be a governing consideration 
we should not yet have got beyond hand 
brakes. The Burlington brake tests have 
shown what can be done with electricity, and 
while they cannot by any means be said to 
have shown exactly how todo it,yet we cannot 
but believe that electrical application,with the 
air to act later if electricity fails, will be al- 
most an essential for handling long freight 
trains effectively, and if so, highly desirable 
for passenger trains as well. ‘To stop a train 
moving at 60 miles per hour, even with the 
high brake efficiency of 10 per cent. of the 
weight, takes 1,278 ft.,and the loss of 3 seconds 
more means 270 ft. more. That is a serious 
matter, with another train approaching. 


“two seconds more 


a - 


CORRESPONDENCE. 





Connecting Lightning Rods with Water 
Mains, 





MINNEAPOLIS, KAN., June 11, 1887. 
EDITOR ENGINEERING NEWS: 

I notice in your paper of June 11, an inquiry 
whether connecting lightning rods to water mains 
would be liable to damage the mains ’ Last year a 
new lightning rod was put on the chimney of the 
Lowell water-works pumping station, and taking 
advice from the local electricians, I connected the 
rod by soldering it into a %-inch corporation cock 
tapped into a 6-inch water main about 20 ft. from 
the foot of the chimney. Since then several rods on 
the city buildings have been connected in a similar 
manner, and it seems to me to be the best ground 
connection that can be made, although I would not 
on any condition have it connected near a cement 
lined wrought-iron pipe. Yours truly, 

H. G. HOLDEN, 
Ex-Supt. Lowell Water-Works, Maas. 


[We have recently heard of an instance in 
which a good sized lead pipe was riddled as by 
shot by lightning, without a direct connec- 
tion.—Ep. Enc. News.) 
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An Unsafe Floor Beam, 


NEW HAVEN, Conn. June 13, 1887. 
EDITOR ENGINEERING NEWS: 

As an illustration of structures that violate some 
of “the most important and fundamental require- 
ments of good bridge designing’’—discussions in re- 
gard to which have been so frequent lately—I send 
to you herewith a sketch representing a defective 
design for a floor-beam of a double-track wrought- 
iron railway bridge that has happened to come un- 
der my observation. 

The bridge in which the defective beams occur 
wis built some two or three years ago to replace a 
cast-iron structure that had been found to be criti- 
cally deficient in design, and consists of a pivot 
span of eleven panels, two fixed spans of ten panels 
each and three fixed spans of nine panels each. It 
is upon one of the wealthiest and most prosperous 
trunk lines in New England, and its existence in its 
present condition is chargeable to the obstinacy 
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of the managers of the railway, who cannot find out 
after months of searching that the structure in 
question is in any degree insufficient. Yet, accord- 
ing to the subjoined calculations, which are of 
the simplest sort of character—the floor-beams of 
this bridge are so structurally weak in some impor- 
tant details that it is doubtful whether the struc- 
ture has a safe capacity of more than one-third of 
that which it was designed to have. All the data 
and deductions in the premises were long ago laid 
before the managers of the railway upon which the 
is located, without any apparent practical 
result—the only practical result would be the im- 
mediate putting of this structure into a condition 
of security beyond peradventure, a thing demanded 
by considerations of public safety. 

It may be that some of the ‘‘hard-headedness”’ of 
the parties referred to is due in some measure to the 
fact that another bridge, involving the same defects 
as those pointed out below, was constructed upon 
this railway after attention had been called to these 
defects. It is humiliating sometimes to have to 
abandon a position even when it is shown that the 
position is wrong. 


bridge 


in the interest of good bridge engineering, which 
is a public interest, for the public suffers most by 
the lack of it, I hope you will find space for this in 
your columns, and invite the designer of the struc- 
ture, as well as the official of the railway also who 
accepted the structure for his company, to explain 
their method of figuring and dimensioning the 
structure in question. Sincerely yours, 
J. E. BUDDINGTON, 


c. cone wo 18’ 9” 


DIAGRAM OF ROLLING LOAD ON EACH TRACK 
Coniputed fixed or dead load, 14400 Ibs. on each hal} of beam 
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STRESSES IN AND CAPACITY OF THE DOUBLE-TRACK 
RAILWAY FLOOR-BEAM SHOWN IN ACCOMPANYING 
ILLUSTRATION. 

Loads.—The dead or fixed load supported by each 
half of one of the transverse girders or floor beams in- 
dicated in the accompanying sketch, that is, the weight 
of one panel length of track, rails, ties, guard timbers, 
stringers, braces, etc., added to the weight of one-half 
of the floor-beam itself, is found by computation to be 
about 14,400 lbs. The rolling load brought upon one- 
half of one of the beamsby an engine of the type rep- 
resented in the diagram is about 77,600 lbs. This is the 
actual load, without allowance for shock or impact, 
Adding 25 per cent. for impact would make the live load 
to be provided for 97,000 lbs. The total load upon one- 
half the beam, is therefore 97,000 + 14,400 = 111,400 lbs, 


Stresses Produced in the Beam by the Above Load.— 
In making the following calculations, the floor-beam 
has been regarded as supported by the two vertical 
lines of rivets in the angle brackets at the end; and the 
center line of this support would be the vertical line 
midway between the aforesaid rivet lines, and is 33s ins. 
distant from the end of the girder. 
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into the flanges is through the rivets in question 
Hence at any point, as A in the diagram, the following 
relation must subsist: Kd = Rd. R being the re- 
action at the end. d’ its lever arm, FR’ the total stress 
upon all the rivets included between the point A and 
the end of girder, and d the lever arm of this tota! 
stress. From the sketch, 2} = 111,400 Ibs., d' = 23% in. 
and d = 21% in. Hence the total stress transmitted by 
the whole number of the rivets from the point A to the 
end = 113,400 2334 + 21% 119,755 Ibs. There are ten 
of these rivets, so the stress per rivet must be 11,975 Ibs, 
The rivets are 7s in. in diameter and bear upon a plate 
% in. in thickness; the bearing area per rivet is conse- 
quently 21-64 in., and the bearing pressure per square 
inch of sectional area is therefore 11,975 lbs. ~ 21-64 
36,500 lbs! More than three times the maximum limit 
for safety, [12,000 Ibs.]! 

The critical weakness and insufficiency of this floor 
beam may also be clearly shown in the following 
manner: 

The total safe stress for the ten rivets trom A to the 
end of the beam is 10 X 12 000 X 21-64 = 39,375 Ibs. Sub- 
stituting this value of J?’ in the equation giveu above 
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An Unsafe Floor-Beam. 


The flange stress at the center of the beam is 1.95 
times the total load on half the beam, 111,400 X 1.95 = 
217,230 lbs. Adding one-sixth of the section of the web 
plate of the girder to the flange section proper, which 
is perhaps allowable because the web plate is here sub- 
jected to no shearing stress by the maximum loading, 
the resulting efficient section of the top flange is 
28 sq. ins., and the bottom flange 26.3 sq. ins., net. The 
stress per square inch of section in the top and bottom 
flanges of the beam at the center are therefore re- 
spectively 7,400 and 8,260 lbs. At the end of the extra 
cover plate, the flange stress is 1.38 times the total load, 
or 153,730 Ibs.; the top and bottom flange sections, made 
up as before, are 21.1 sq. ins. and 19.3 sq. ins.,and the 
corresponding stress are 7,290 Ibs. and 7,970 lbs. re- 
spectively. All the above stresses come well within the 
usual requirements of good construction, and so far as 
the flanges are concerned, the beam is amply adequate 
for the load stated. 

The shearing stress in the web plate in the end bar of 
the beam is obviously equivalent to the total load upon 
one-half the beam, or 111,400|bs. The gross section of 
the web plate is, at the critical point, 10.5 sq. ins.; the 
shearing stress per sguare inch is therefore 111,400 + 
10.5 = 10,600 Ibs. The unsupported depth of the web 
plate is about 43 times the thickness of the plate, and 
for this unsupported depth the safe capacity of resis- 
tance of the web would be 8,000 + [1 + 1.23] = 3,600 Ibs. 
The web-plate is therefore subjected to a stress about 
three times the usually assumed maximum permis- 
sible limit for safety. 

Rivet Stresses in the End Bay of the Girder.—The flange 
stress at any point of the horizontal flanges of the 
beam is obviously the stress that is transmitted by 
those rivets connecting the vertical legs of the flange 
angles with the web from the po‘nt taken, to the end of 
the beam ; for the only way in which the stress can get 
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and the values of d and d' as before given, we obtain as 
the safe load, R, upon half the beam, 39,375 < 2134 + 23?s 
= 36,630 lbs. Deducting the dead !oad, 14,400 lbs., leaves 
22,230 ibs. as the net safe capacity upon each half of the 
beam. As the actual load thereon is, as already shown, 
77,600 lbs., the critical insufficiency or woeful weakness of 
this structure is glaringly apparent. 


J. E. BUDDINGTON. 


{If the details of our correspondent’s com- 
putations are correct, and they appear to be, 
the name of the road and the builder would 
come in appropriately in this connection.—Eb. 
Ena. News. | 


Riveted vs. Pin-Connected Bridges, 





ALBANY, N. Y., June 13, 1887. 
EDITOR ENGINEERING NEWs: 

In ENGINEERING NEWS of June 11 I am pleased to 
see an old friend of mine in the illustration of the 
broken bridge on the Baltimore & Ohio Railroad. 
but the date given to you of April 30 is erroneous. 
It happened on September 16 last, and was caused by 
a horse which attempted to cross the bridge but got 
caught between the ties and held until the train 
struck him. 


I do not know whether you speak advisedly in 
saying that it was computed carefully for the 
moments of the wheel loads and that the cow 
moment was omitted, but considering the reputa- 
tation of the builders (Clarke Bridge Co. of Balti- 
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more) as well as the fact that the bridge was in- 
spected and approved when building and for several 
successive years afterwards by Prof. S. W. RoBIN- 
son, M. Am. Soc. C. E., I should infer that it was 
fully up to modern standards. No doubt the 
builders or the railroad company would be willing 
to furnish a copy of the strain sheet, if requested to 
do so. 


In characterizing a pin-connected span of this 
length as an “atrocity,” permit me to say that you 
are attacking the practice of fully nineteen-twen- 
tieths of all the bridge builders and railroads in the 
United States. But you are right, nevertheless. 
The span of this bridge was 90 ft. A great majority 
of bridge specifications make it mandatory with the 
builder to provide pin-connected trusses for this 
span, while most of the remainder are optional as 
between pin-connected and riveted. Thus, the old 
“Erie” specifications, which have probably been 
more widely adopted than any others ever published, 
require pin connected trusses for every thing over 
s0ft. The present ‘Erie’’ specifications, however, are 
optional, allowing either pin-connected or riveted 
construction. The Delaware, Lackawanna & Wes- 
tern requires pin-connected trusses for everything 
over 80 ft. The New York & New England is the 
same. In THEODORE COOPER’Ss specifications the 
dividing line between pin-connected and ‘‘riveted”’ 
is at 90 ft. So you see the B. & O. is in good com- 
pany and if their little bridge was an “atrocity” 
tfuiere are hundreds, probably thousands more, 
equally atrocious in existence. 

But if ‘ pin-connected ” construction is inadmissi- 
ble for 90-ft. spans, will you please advise me for 
what spans, in your opinion, it should be used? If 
riveted construction is the best for short spans be- 
cause it is not so easily knocked to pieces, is it not 
also the best for longer spans for the same reason ? 
The fact is, to make any pin-connected bridge, 
whether long or short, safe against accidents which 
have in the past wrecked other similar structures, 
is impossible. You may set snubbing posts in line 
with the trusses and this will probably prevent the 
end posts from being; struck by a derailed train as 
happened to the Central Bridge Works’ bridge on 
the New York, Ontario & Western Railway at 
Fish’s Eddy in March, 1886. But it would not pro- 
tect the end-posts against being struck by a project- 
ing stick of cordwood as happened to one of 
CLARKE, REEVES & Co.’s bridges near Montreal on 
Aug. 30, 1882. To avoid this you would have to 
carry the snubbing posts up as high as the tops of 
the cars. And then these would not protect the 
bridge against being struck by a steam shovel too 
high to go under the portal, as happened to another 
of CLARKE, REEVES & Co.’s bridges on the Canadian 
Pacific Railway on June 7, 1886. To avoid this you 
would have to put an overhead frame on top of your 
high snubbing posts, strong enough to scrape off 
anything too high to go under the portals. But 
even then a cow or horse might wander on the 
bridge and throw the train from the track as in the 
Baltimore & Ohio accident illustrated by you. You 
might prevent this by cattle guards at the ends of 
your bridge. But all this would not prevent a train 
from jumping the track on the bridge and knock- 
ing it down, as happened on the Passaic Rolling 
Mill Co.’s new bridge on the New York, Susque- 
hanna & Western Railroad on Sept. 24, 1886, nor 
would it prevent a collision on the bridge and con- 
sequent distruction of the span, as happened on the 
Delaware Bridge Co,’s bridge at Port Jervis on the 
Erie railroad on Oct, 22, 1882, or on the Mississippi 
river bridge at Des Moines on Jan. 14, 1882. 

There is no way to make a pin-connected bridge, 
whether long or short span, safe against accidents 
which have destroyed such bridges before. The 
only safe way is to build riveted lattice bridges for 
all spans, CHas. F. STOWELL. 


{At what particular span it becomes im- 
proper to use pin connections, and proper to 
use riveted structures only, is a problem on 
which we decline to express a positive opinion, 
but that 90 ft. is too small a span, we think 
there would be few or no engineers of stand- 
ing to dispute to-day. The more important 
instances mentioned by our correspondent 
either date back a good while or are affected 
by a very natural and proper feeling that, 
whatever a man’s private opinion may be as 


to what is really expedient, it will not do for 
an engineer seeking practice to attempt any 
startling innovations on current practice 
which will increase the cost of structure, how- 
ever little. The pressure of competition is the 
most serious obstacle in the way ofthe general 
use of heavier and more durable bridges, since 
it makes it a serious risk for a practicing 
bridge engineer or bridge builder to takea 
stand in the matter; the most probable result 
being that he will simply lose work to less 
scrupulous competitors, and really accomplish 
nothing. Itis this fact which makes it so de- 
sirable, as we think it is, that it should be for- 
bidden by law to erect bridges hereafter 
which were not proportioned to carry safely a 
very much heavier load than they are likely 
to be subjected to in regular practice. There 
are difficulties to be overcome in drawing such 
a law, but we think they can be overcome. 
The strongest objection to short-span pin 
connected bridges, moreover, seems to us to 
be that their dead weight is so much smaller 
in proportion to the live, while their articu- 
lated form has no tendency to check the ex- 
eessive vibrations which cannot but result 
from such conditions. This forbids long life 
to the structure, but the greater danger of ac- 
cidental destruction can at least be reduced 
to a minimum by proper and cheap devices, 
so that for long spans the pin connection will 
probably always retain its supremacy, and we 
cannot see why it should not.—Epb. Ena. News. | 


Wire Fencing. 
M.& N. W. R. R. Co., of Canada, Ch. Eng. Office. 

PORTAGE LA PRAIRIE, Man., June 16, L887. 
EDITOR ENGINEERING NEWS: 

In reply to D. C. KASEMAN’S inquiry respecting 
wire fencing, I give the following statement of cost 
per mile in this country, being actual cost of about 
60 miles. 


350 posts (includes braces) at 10 cts. each..--...-- $ 35.00 
1,500 lbs. 4 pointed barb wire, at 6 cts,.......... «- 90.00 
40 Ibe. staples at 6 C1S,...0cccccccccscccncccccccceces 2.40 
MME <cieuins 0k Fanconeasnntdacdeus suhau desddceeaueaag 36.86 
Freight, superintendence and tools............+. 3.07 

$167.38 


Farm gates cost $8.00 each. 


The fence posts are oak or tamarac, round, 5 in. 
diameter at small end, 8 ft. 6 in. long, driven 3 ft. 
6 in. in ground, and 16‘¢ ft. centers. 

There are four strands of wire, 12, 14, 15 and 16 ins. 
apart, measuring from ground. making fence 4 ft. 
9 ins. high. 

We use a fence post driver, being a small pile 
driver mounted on wheels, the posts being sharp- 
ened on one end and cut square on the other. 

Yours truly, GEO. H. WEBSTER, 
Engineer. 


Heavy Rail Sectiong, 
C., M. & St. Paul Railway; Gen. Supt’s. Office, 
MILWAUKEE, Wis., June 6, 1887. 
EDITOR ENGINEERING NEWS: 

In a late issue of ENGINEERING NEWS appeared an 
article again advocating the use of extremely heavy 
rail sections by railroads. 

Without discussing questions involved in the 
comparative economy of employing heavy rails with 
wide tie spacing, and light rails with close tie spac- 
ing, I will confine myself to a few points which 
occur to me as against the employment, at present, 
of such a heavy rail section (100 lbs. per lin. yard). 

One claim upon which the heavy rail is recom- 
mended, is its supposed great length of life and the 
large amount of abrasion it would bear. 

This I consider an error. Except on curves, or 
when subjected to much slipping of car wheels, rails 
can hardly be said to wear out. Such examples of 
excessive rail wear on tangents as were shown in a 
February number of ENGINEERING News, as taken 
from the Lehigh Valley Railroad, are far beyond 
what I have ever observed, and must be rare; and 
the claim that a 100 Ib. steel rail would bear a reduc- 
tion by abrasion of nearly one-third of its weight, 


appears to me, in the light of my experience with 
steel rails of late manufacture, to be preposterous. 
I have never seen steel rails which by actual mea- 
surement showed a reduction in height by wear 
throughout their length, of more than '¢ of an inch, 
although it might appear much more, and then had 
been taken from curves; and I have measured num 
bers of old failed rails which have been in heavy 
service from eight to twelve years, which showed a 
reduction in height of only from ., to ‘cin. Rails 
rarely wear to the last, uniformly throughout their 
length, but generally fail by breaking, splitting or 
crushing at the ends; the last being the most 
frequent form of failure, and that increasing the 
weight of the section will not obviate this difficulty, 
I have seen demonstrated to my satisfaction. 

Of the thin standard sections of steel rails of the 
Chicago, Milwaukee & St. Paul Railway, 56, 60 and 
67 Ibs. per yard, rails of the lightest section seem to 
stand wear proportionately the best, being tough 
and hard and with few defects, while those of the 
heaviest section have generally proved very unsatis 
factory by reason of their extreme softness and con 
sequent liability to crush at the ends. Recently 
eight miles of 67 lb. steel rail, which had been in use 
but two years, was removed from track on one of our 
lines as no longer fit for service, while joining it and 
sustaining the same traffic, lay a 58 lb. rail which 
had been in use from eight to ten years and was still 
in good condition. 

From such observations I am led to believe that a 
rail of 100 Ibs. per yard would stand in track but 
little, if any, better than one of 67 Ib . and, conse 
quently, that the extra weight would be so much 
material thrown away. 

This conclusion I base upon my experience with 
steel rails manufactured within the last six or seven 
years, during which time, either from the use of in 
ferior material to accommodate a cheap market, or 
from the employment of improved (?) processes 
which have damaged the product, these rails have 
been much inferior to those manufactured prior to 
that time, and the great desidecratum now is not so 
much what should be the weight or form of section 
of steel rails as that they should at least have the 
qualities of good iron and not partake of those of 
lead. A possible explanation of the greater hard- 
ness of small rail sections over large ones is that the 
larger rail, by cooling slower, becomes more an- 
nealed. 

As to the advisability of using a heavier rail sec- 
tion to give greater rigidity of track under the 
present heavy rolling stock, I consider the present 
generally adopted 60 to 70 lb. pattern of rail laid on 
3,000 ties to the mile as ample at present, as I fail 
to see that track is suffering unduly by reason of 
want of a more rigid rail. If greater rigidity be re- 
quired, I would recommend increasing the height 
rather than the weight of the rail. 

Yours truly, GEo. B. WoopwortH, 
Supvr. Steel Rail. 


{If our correspondent will excuse us for say- 
ing so, we think that most of the objections 
which he raises to heavy rails arise exclu- 
sively from the fact that his experience so far 
has been with the increasingly bad rails 
which are supplied to nearly all western roads, 
and to a large majority of eastern roads, ow- 
ing to the absence of any adequate or real sys- 
tem of inspection. For all external qualities, 
straightness, absence of flaws, and so on, the 
inspection on well-managed roads is well 
enough, but as for the really vital qualities of 
resistance to abrasion and deformation, there 
is not only no established test, but there are 
no means being taken to establish such. Con- 
sequently, there being absolutely no check 
upon the inferior qualities of the rails turned 
out, manufacturers continue, very naturally 
and properly, to turn out rails whick will pass 
the required inspection (none at all except as 
to surface) at the lowest possible cost. They 
do their duty well. It is our correspondent 
and other officers ot the buyers who do not do 
their duty, by finding out how to tell a good 
rail when they see it, without waiting ten 
years to test it in the track, and then accept- 
ing only such. Consequently, the quality of 
rails steadily deteriorates, and with it even 
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the knowledge of how to make good rails at 
uny price, It is not because cheapness is de- 
manded that the quality of rails deteriorates. 
It is right and proper that it should be de- 
manded. It is because quality is not de- 
manded in the only effectual way, spotting 
bad rails in advance. The rail inspectors do 
not even know how to do this if they tried, 
and few of them try, or are expected to. 

A bad steel rail of 100 Ibs. section is of 
course an even poorer investment than a bad 
60 ib. rail, but there are quite enough good 
steel rails made in this country and elsewhere 
to show that it is easily possible to make them 
if they are effectually demanded, and that a 
Goop steel rail of 90 or even 100 lbs. section is 
an immensely profitable investment, is be- 
yond all reasonable question, Speaking cnly 
of such rails, Wwe nay answer our correspon- 
dent’s points as follows: 

1. It is not true that good steel rails will not 
last till they wear out. ‘There are tens of 
thousands of tons of steel rails in this country 
which have worn down more that } in., and 
we know of at least one large lot which have 
worn down nearly 3 in. by actual measure- 
ment, although of only 60 lb. section to begin 
with, and were in nearly perfect surface at the 
end, It is all a question of quality. 

2. Good steel rails do not “generally fail by 
breaking or splitting,’’ and as to crushing at 
the ends, all rails weer down faster at or just 
beyond the joint than elsewhere, but this is 
partly due to being too seft (a large majority 
have been in the past two years) and very 
largely to their being too flexible at the ends, 
which greater weight will correct. The re- 
mainder of the excessive wear at joints is 
due to the use of bad and weak forms of joints 
or to bad ballast, for it is a fact which we 
have carefully observed and believe to be cor- 
rect, that with good rails and good track, 
after a certain amount of surface deteriora- 
tion has come, it does not increase much, un- 
less the joint becomes bad. 

3. The C. M. & St. P. experience with 56, 60 
and 67-lb. rails proves nothing. For the rea- 
sons stated, they have probably been of in- 
creasingly bad quality, as has notoriously 
been the case with many other roads in the 
same section. 

There is no mechanical or chemical reason 
why rails of any weight up to 90 lbs. at least 
should not be of equally goed physical quality. 
As to this, there seems to be no room for 
doubt whatever, for nearly all Euglish rails 
are over 80 lbs. per yard, their ties being 
spaced 3 ft, apart. 

5. As to 60 or 70-lb. rails being heavy enough 
for present requirements, we think if our cor- 
respondent were to compare the riding quali- 
ties of the light New York elevated rolling 
stock over 50 and 80-lb, rails he would change 
his opinion.—Ep. Ena. News. | 


SOCIETY PROCEEDINGS. 


Institution of Civil Engineers.—At the annual gen- 
eral meeting of June7 the Council reported that on 
March 31, 1887, there were 4,347 members on the roll, 
a net increase of 173 over 1886. Of this total number 
20 were honorary members, 1,568 members, 2,275 associate 
members and 484 associates; there were also 49 
students. The Institucion held 26 ordinary meetings 
in the year at Which 20 original communications were 
read and discussed. The Council reports having pur- 
chased Nos. 24, 25 and 26 Great George street for $75,000, 
$60,000 and $65,000 respectively, and during the recess 
they will open communication through the party walls 
and much extend present office and library accom- 
modations. For the present they have concluded not 
to enter into any extensive building operations. The 
ordinary revenue for last year amounted to about 
$105,075, $86,000 of this being from annual subscriptions 
and dividends on investments. The general expendi- 
ture was $71,245 in which the house charges, including 
postage, stationary and printing, amounted to 24 per 
cent.; salarics and wages 20 per cent, and publishing 








fuur volumes of the Proceedings, 52 per cent. The 
ballot for Council resulted in the election of G. B. 
Bruce as President and Sir Jonn Goong, Mr. G. 
BaRKELEY, Mr. H. Hayter and Mr. A. GILEs, as Vice 
Presidents. The other members of the Council elected 
were, W. ANDERSON, B. Baker, J. W. BaRRy, Sir HENRY 
BreseMer, E. A. Cowper, Sir JAMES N. Dovcuass, Sir 
Dovcias Fox, C, Hawxsiey, J. Manserco W. H. 
Prerce, Sir Rospr. Raw Linson, Sir E. J. REEb, W. 
SHELFORD, F, C. STILEMAN and Sir WM. THOMSON. 





List of Members and Guests who had signified their in- 
tention to be present at the Annual Convention 
of the American Society of Civil Engineers 
up to June 21. 


J. ARCHBALD and Miss ARCHBALD, Scranton, Pa., O. 
W. BakNEs and two ladies, Mr. and Mrs. W. H. Burr, 
Phoenixville, Pa.; Mr, and Mrs. A. BoNZANO, HUBERT 
Bonzano, Phoenixville, Pa. G. BouscaREn,  Cin- 
cinbati, Ohio,; Mr. and Mrs. T. E. Brown, Jr., and Mrs. 
T. £, Bkown, New York; Mr. and Mrs. Geo. BURNHAM 
Jr., Philadelphia, Pa.; Mr, and Mrs. C. P, E. Burawyn, 
Richmond, Va.; Mr.and Mrs, THos. W. BALDWIN, Ban- 
gor, Me.; Mr. and Mrs, W. 8, BarBour, Cambridgeport, 
Mass. ; R. BassEL, Technical Attaché, Imperial German 
Legation; A. P. BoLLER and Miss BoLLER, New York; 
Mr. and Mrs. JoHN Bocart and Miss Harxis, New 
York; JoHN H. Bocart, New York City; Prof.'C. N. 
brown, Columbus, Ohio; FRED, BRuoKs, Boston, Mass. ; 
Mr. and Mrs. Amory CoFFIN aud Miss GRIFFIN, Phoenix: 
ville, Pas; F, A. Cankins, Brooklyn, N. Y.; J. J. RB. 
Cuoks ard Miss Cxous, Yonkers, N. Y.; Mr. and Mrs. 
MENDES CoHkN, Baltimore, Md.,W. D. CHAPMAN, Akron, 
Ohio; Rost, CakTWuiGuT, Rochester, N.Y.; Mr,and Mrs. 
T'Hos. C, CLakKg, New York; C, G. Cuxtis, Miss E. G. 
Cuvans, THEODORs CooPER, E. B.VoRsEY, New York ;. Mr. 
and Mrs. FRED.DE FuNrak, Louisville,Ky.; Mr and Mrs. 
¥.G, DaRLi2.GTon, Mrs. E. A. GREENE, Miss.E. BUCKING- 
HAM, Zanesville, Onio; J. 8. Deans, Phoenixville, Pa. ; 
J. 4, Davis, New York; E. P. Daw zy, Providence, R, [.; 
KE, W. Eckert, New York: M. I. ENpicorr, Norfolk, 
Va.; Mr. aud Mrs. G. H. Frost and son, New York City: 
CLAkK FisHER, Trenton, N. J.; Mr. and Mrs. C, E. Foca 
aud sister, Poughkeepsie, N. Y.; Mr. and Mrs, J. F. 
FLAGG and daughter, New York City; A. J. FRivTs, 
Columbus, Ohio; Mr. and Mrs. H, C. Fevton. Camden, 
N.J.; D. FivzGeraup, Brookline, Mass. ; Jos. FRILLEY, 
Chief Engineer U.S. Navy; Mr. and Mrs. &. M. GRay, 
}rovidence, Kk. I.; Mr. and Mrs, WM. Gipson, New 
York; Mr.and Mrs, &. B, GuTHRIE, Buffalo, N. Y.; Mr. 
and Mrs. FRED. Garr. Philadelphia, Pa.; Gea. Geo. 
S. GRE&NE, G. S. GREENE, Jr., and CARLTON GREENE, 
New York; A. M. GoopaLe, WM. G. HaMILTON and two 
sons, New York; Mr,und Mrs, A. E. HUNT, Pittsburg 
Ya,; Mr. and Mrs. F. B. Howarp, Detroit, Mich.; Mr. 
and Mrs.E.Hays and sister, Buffalo, N.Y.; C.F. HAYN 8, 
Boston, Mass.; WasHINGTON JoN&s, Philadelphia, Pa.: 
W. H. JENNINGS, Columbus, O.; Mr. and Mrs. J. B. 
JOHNSON, St. Louis, Mo.; WM. B. KniGHt, Kansas City. 
Mo.; Mr. and Mrs. K. KUICHLING, Kochester, N. Y.; C.F. 
LowrTH, St. Paul, Minn.; H. H. LatHaM, Chicago, Iil.; 
Mr. and Mrs, ‘I’. B, Lez, New York; Mr. and Mrs. C. C. 
MARTIN and }iss Martin, Brooklyn, N. Y.; Mr. and 
Mrs. Cas. Macponap, New York; ‘Tf. C. McCoLiom, 
Phuadeipnia, Pa.; Mr. and Mrs. Rost. Moore, St. Louis, 

0.; Mr. anu Mrs. H. G. Morse and Miss Morse, 
Youngstown, O.; Mr. and Mrs, G.o. K. MANN, Buffalo, 
N. Y.; D. E, McComs, Washington, D.C.; K. E. McMatu, 
St. Louis, Mo.; Jas. MacNaUcHTON, Albany, N. Y.; Prof, 
MANSFIELD MERRIMaN, Bethlehem, Pa.; Mr.and Mrs. Ep. 
P, NowtH and Mrs. H. C. Meyer, New York; Mr. and 
Mrs. E. B. Noyes, Fort Edward, N. Y.; J. A. OCKERSON 
St. Louis, Mo.; J. F. O’Rourkg, Poughkeepsie, N. Y.; 
Mr. and Mrs. 8. B. OppykEe, New Haven, Conn.: Mr. 
and Mrs. F. C, Prinpue, East Orange, N. J.; Geo. H. 
PeGRAM, North Scituate, Mass.; PercivaL Roberts. Jr.. 
Philadeiphia, Pa.; Prof, P, C. Rickxtrs, ‘troy, N. Y.; Mr. 
and Mrs. P.S, Reeves, Philadelphia, Pa.; WM. RoBERTS, 
Waltham, Mass.; Mr. and Mrs, B. F, Ricnarpson, J. L. 
RINGWALT, Editor ailway World Philadeiphia, Pa.; 
Mr. and Mrs. Jos, R. RicHarpDs, Boston, Mass.: D. McN. 
STAUFFER, New York; Mr. and Mrs. F. P. ST&ARNs, 
Bos'on, Mass.; Mr. and Mrs, T. GUILFORD SMITH, 
Buffaio, N. Y.; H. B. Szaman, Philadelpnia, Pa.; Mr. 
and Mrs. JOHN ‘I'HoMrsun, New York; Mr. and Mrs. 
Rock Tappan, Haverhill, Mass.; A. W. TRoTTER, New 
York ; M. M. Tripp and two ladies, Boston, Mass. ; CaL- 
VIN TOMKINS, STEVENSON TOWLE and three ladies, New 
York; Mr. and »irs. GEO. C, TINGLEY, Providence, R. L: 
Mr. and Mrs. R. H. THurston, Ithaca, N. Y.; H. LEE 
VAN Z1n£, Albany, N. Y.; Mr. and Mrs. W. H. WILey, 
Mr. and Mrs. A. M. WeLuineton, Mr. and Mrs. W. E. 
WORTHEN, S. 8. WH&ELER, New York; Mr. and Mrs. J. 
R. Wakpuiaw, Yonkers, N. Y.; W. W. WALKER, Cedar 
Kapids, Iowa; Mr. and Mrs. C.D. Warp, Oswego, N. Y.; 
Mr.and Mrs. Jos. M. Wiuson, Mr. and Mrs. HENRY W, 
r ILSON, Philadelphia, Pa.; 8. T. WAGNER, Phoenixville, 
: 


Sixth Annual Convention of the New England 
Water W orks Association.—At the evening session 
on the 15th, the Committee on Distribution of Sketches 
reported and recommended the discontinuance of the 
Committee. The apathy of members in regard to fur- 
nishing sketches was so great that the above action 
was considered necessary although regrettable. The 
subject was discussed at this meeting and also on the 
following evening session and a trial of another year 
isto be made. A paper on the “fall River Water Tank” 
was read and considerable discussion on the methods 
of setting the bottom of large tanks on their founda- 
tion was elicited. Asphalt Varnish, applied hot and 
us-d about once in three years was considered best for 
tanks. Ice in tanks and lining of tanks was aleo dis- 
cussed. A very long and interesting report by A. H. 
Howland, on the Ciassification of Water Rates was 
read. The sum and substance of it all was that meters 
would give the most satisfactory returns to Water 
Companies. The subject is an interesting one and was 
discussed et considerable length. In Pawtucket, R.I., 
he water costs the city $13 per million gallons, and at 


lowest rates of 6 cents per 100,00: gallons to large con- 
sumers, they sell it at $66 thus ensuring a good balance 
to be applied to extinction of funded debt and for fur- 
ther extension. 

The followirg were elected officers for the ensuing 
year at the meeting on Thursday. 

President-Epwin Daruina, Pawtucket, R. I. 

Vice Presidents—DrsMOND FITzGERALD, Boston, Wit- 
LARD KENT, Woonsocket, CHarLes K. WALKER, Man- 
chester, F. H. Parker, Burlington, Vt., GEoRGE P, Wis 
coTtT, Portland; J. 0. Broatcu, Middleton, Conn. 

Secretary—R. C. P. CoGGEsHatu, New Bedford. 

Treasurer—A. 8. GLOVER, West Newton. 

Senior Editor—GrorGE F, Swatn, Boston. 

Junior Editor—Wm. R. BILu1nGs, Taunton. 

Executive Committee—F. E. Hau, Quincy, Mass. :Wat- 
TER H. Ricnarps, New London, Conn.; A. F. Noyes, 
West Newton, 

Finance Committee-Gro. EK, BATCHELDER, Worcester: 
FHINEHAS SPRAGUE, Malden; James H. Hatuaway, New 
Bedford. 

A salary of $300 per year was voted to be allowed to 
the secretary. 

The treasurer's report showed the gross receipts of 
the year have been $1,639.14, and the expenditures 
$1,067.14, leaving a balance on hand of $572, with $.00 
more in good out-standing bills. The association de- 
rives its revenue from dues and the publication of a 
montbly journal, the advertising in which brought in 
Over $900 last year. 

Papers according to programme were read and after 
the afternoon session a drive around the city was 
taken. 

On Friday the Association was the guest of the City of 
Manchester and an excursion by land and water with 
the usual liberal refreshments provided was given. 

The next annual meeting will be held at Providence, 
R. I. It is asatisfaction to note this action on the part 
of the asscciation. The hotel accommodations at Man 
chester were most unsatisfactory and as it has been 
abundantly demonstrated that the average New Eng- 
land hotel in cities ot the size of Manchester cannot 
comfortably provide for an immediate inroad of 125 
extra guests, so it was considered advisable to seek ac- 
commodations in the larger cities. There is no doubt 
that good food, well served and above all a comfortable 
bed to spend the night in are important elements to 
the success of any gathering such as these conventions 
are. If men come to the meetings weary in body and 
mind, hungry and sleepy, they cannot be expected to 
feel much enthusiasm over the subject in hand. It is 
simply the national disposition that ailows the average 
American to submit to the regular imposition of the 
average inn keeper. Americans are the most patient 
and submissive people in the world: if there is any 
part of America where good hotels should be the rule 
and not the exception, itisin New England, and it is 
the duty, an absolute obligation of a body of men such 
as met in Manchester lest week, to express their feel- 
ings of dissatisfaction where they are not properly 
treated. 

— 


June Meeting of the American Society of 
Mechanical Engineers held in Wash- 
ington, D.C, 


(Concluded from page 401.) 

After the “convenient lunch” the afternoon ses 
sion was resumed and the following papers were 
read and discussed : 

“Steam and Power, the Commercial Determina- 
tion of Costs,” by HENRY R. TOWNE. This consisted 
of a series of tables showing the cost of steam and 
power used in the Yale & Towne Manufacturing Co. 
during the month of January, 1887, and an explana- 
tion of how the results were obtained. The total 
cost of steam was $670.35 and that of power $281.19. 
Mr. Wo. KEnv’s “ Problem in Profit Sharing,” fol- 
lowed. This was a plan to divide among the work- 
men the money saved by more rapid work and 
economy in the use of the material. He also pro- 
posed to apportion the losses from these causes 
among them. That the workmen would assent to 
the first part there is no doubt, but when the second 
portion was enforced, the writer thinks “ strikes” 
would be the order of the day. 

That evening the Hon. JostAH DENT gave an 
elegant reception to the Society at his residence. 
This place is situated in Georgetown and the 
grounds attached to the house are enchanting. 
Large trees shade the house, which is on the summit 
of a hill, and it is remarkably attractive and pic- 
turesque in its appearance. The house is one of the 
Colonial period and it was here that LA FAYETTE 
was entertained by JoHn C. CALHouN. Had the 
former only challenged the latter to a duel and used 
on him that graceful sword he holds in his hand on 
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his monument in Union Square, and had he passed The Weather of the United States for the Month of May, 1887. 
this weapon & few times through Mr. CALHOUN, the (As respects the elements of most interest to engineers.) 
probabilities are that our late Civil War would not According to special returns from the Chief Signal Officer of the U. 8S. Army. 
have occurred, but the reality of the case referred to = == 
srobably was that the Marquis and Mr. CALHOUN ve ‘ Winpv Vevociry. PRECIPITATION. 
I y 4 i ' TEMPERATURE. Rain and meited snow. 
joked, exchanged ideas of statesmanlike character, STATION Degrees Fah. /Miles per hour. | Yi Inches, 
and got drunk together in real old Colonial fashion. SPATION. ; mee | Gaaviae ik Ho 
1e Society, however, being temperance (not absti- Average | Max. | Min. | Range.| Average | Max Max. | Total. in 24 rainy 
The Society, | I tem] (not abst A M Min. | B A M M \7 
nence) men, simply enjoyed Mr. DENT’s hospitality hours. | days. 
to its full extent, and had the pleasure of meeting NORTHERN CITIES. 
many of Washington’s real solid men, not congress- Northfield, V N 
ia NO e Sceecesecesecs 58,6 : < ‘ . ) 
men or politicians, but gentlemen, and we were also portiand Me — oe ee ae a = NW ie a - 
favored by the presence of many charming Wash- York City itidinietans 62.9 72-6 55.2 17.4 5.1 146 N&S 0.99 0.50 5 
: eli ‘. E Pia al . ittsburg, Pa...-..----.---- 68.2 95.1 47.4 47.7 5.2 24 Ss 5.78 2.24 15 
ington ladies; some of the belles, especially the (Chicago. Iil...... taeda 59 4 83.7 42-3 43.4 8.9 rv SW 1.38 0.49 7 
gcddess who presided over the punch bowl. soe) Neb tote reeeeeeeeees 66.1 93 39-2 53.8 9.9 34 NW 1.39 079 i 
a . Te 2 ne > we St. Paul. Minn.......,....-.} 64.1 91.1 36.9 54.2 7.9 36 Ss 1.60 0.68 9 
The trip to Mt. Vernon the next day was all that Duluth, Minn............-. 9900 «80.4 59 5 NW 4.93 $97 9 
could be desired, and the planked shad at MAR- Bismarck, Dak ........-.-- 59.0 90.6 25.7 64.9 9.2 40 N 2.19 0.77 11 
SHALL’s plantation will not soon be forgotten. The BER cise acieccs ces | 60.4 86.6 39.1 47.5 | 2.6 31 | 2.40 1.17 4 
members were reduced almost toa state of starva- a. ee ee ae ieee a : : 
s - : SouTHERN CITIES. 
tion owing to certain delays, and had the shad been Waski al TENG 
; ie . id 7 ee ashington City......-... { 67.9 88.7 60.2 38.5 | 4.2 30 & } 2.50 0.76 10 
much longer in coming it is feared that cannibalism Louisville, Ky..... ....s.-.| 70.9 90.3 53.9 364 | 5.6 4 NW 2.12 0.51 4 
would have ensued. After all, a cannibal is a true St. Louis, Mo...-.......e00- 89 61-1 37.9 6.3 28 oy . N 5.27 1.55 15 
1 . sate ills ed cbt Savannah, Ga......... wat gy 66 23.0 7.4 23 NE&E 2.73 0.91 il 
philanthropist, for he loves his fellow man. Leavenworth, Kan,....-.-. 7. 89.6 45.0 44.6 6.5 30 s 3.07 0.79 12 
That evening ‘“ The Needs of our Navy” were set Jacksonville, Fla.......--. | %3-6 91.3 55-3 36.0 7-3 28 8 7-15 2.72 14 
‘ él . Chattanooga, Tenn......-. 70-8 90 62.8 37.2 4.4 33 Ss 6.57 1.80 i 
forth by Mr. H. A. RAMsAy. This subject was ex- New Orleans, La. ......... 75.2 90.9 62-1 28.8 7.0 4 SE 3.99 1.49 9 
tremely interesting from one point of view, for itas- | Memphis, Tenn, ..-.,..-.. Be 85 EO MS 6-1 36 NW 2-88 1.22 14 
7 Palestine, Tex............. 72.1 91.9 46.5 45.4 8-2 31 NE 6.76 3.84 il 
sumed that we actually had a navy and that it : 
needed something. We have been told all along i a . Se : a = 
that we had no navy and no doubt all rejoiced at Far WESTERN CITIES. 
once to find this wasa slander. The needs of the navy Helena, Mont.............. 51-5 88.1 30.7 57.4 | 8.2 30 Ww 2.41 0.76 9 
were fast cruisers and torpedo boats, and the writer Fort Angeles, W. PB. ..00.. 49.6 73.8 30.4 43.4 | 5.6 29 EW 2.11 0.79 12 
2emMe ew. » » » doawenes San Francisco, Cal......... 55.8 96.9 45.6 513 } 11.1 32 WwW 0 06 0.03 3 
seemed hopeful that we would get the m by degrees, alt Lake City, U-......... 0.4 3.3 320.7 e6 | 6.6 29 s 0.73 0.33 3 
but wisely forbore to make any predictions as to DENVER, Cole. ...00.s00+e: 59.5 89.4 30.9 58.5 | 7-6 28 S 1.13 0.85 5 
when. However, the navy yards always fill up with — Hee is sone sees ae 7-2 103-5 44.5 ton ye be r © iv i = W [nappreciable, ’ 
s ° ‘ - A a, Ne Bho e ccc es cccce a eceived. 
men in a remarkable manner, just before election, A rar oan = =A a 
: . . DEE ca sigencnnund 9. 90, 35.5 55. 1.7 29.: a ‘ 5. 
and in the present case no doubt they will be filled ——“** ~ See “ai. ~~. | i en ss 
with ships as well. Mr. RAMSAY also recommended tne of ms 4 : men I Be a ae oe 
os 2o © le ‘ » « TT > > - > , ava _ ¢ 
three powerful steel armored vessels for defending neight o t., and its clear span is 220 ft. It London. The paper would undoubtedly have been as 


the coast against foreign iron-clads. There were 
several navy officers present and it had been ex- 
pected they would discuss this and the next paper 
but they sat ‘‘as mute as fishes,’ they had evidently 
come to learn and not to teach. 

The paper following was somewhat akin to Mr. 
RAMSAY’s, only more extended in its scope: ‘Our 
Coast Defence, its Cost and its Mechanical Prob- 
lems,’’ by Jos. MORGAN, Jr. He considered the 
work to be done consisted of: ‘‘ Construction of 
Foundations and other Masonry and Earth Works 
for the Protection of Guns and Appurtenances ;”’ 
“Armor Protection for the same;”’ ‘Structural 
Metal and Machinery for Mounting and Working 
the Turrets and Guns;” ‘* Construction of Guns and 
Carriages ;”’ ‘“‘ Building of Armor Clad Vessels ;”’ 
“Installation of Sub-Marine Mines;”’ ‘ Torpedo 
Boat Defence.” 


As to cost, the estimate to protect 27 ports was 
$126,377,800, or about $2.52 per head for our popula- 
tion. In eight of the principal seaports where the 
destructible property is $4,500,000,000 a 2 per cent. tax 
would suftice to protect them. <As it would take 10 
years to build these pits, he thought they should be 
begun at once. And he is quite right, unless the 
United States reasons as did the Irishman: ‘“ Why 
don’t you mend your leaky roof?’’ ‘Because be dad, 
it rains too hard.”” Ona pleasant day he was asked 
‘“Why don’t you mend it now?” ‘ Because divil a 
bit of rain comes in.’’ This has been the course of 
reasoning in the United States viz. There is no 
foreign war, therefore no need of fortifications, and 
when it does come, then it will be too late. This 
policy is so plainly criminal neglect that it needs no 
argument, and while the political parties strive for 
some miserable advantage over each other, 4,500 
million of dollars lie at the mercy of some fourth- 
rate power who has an ironclad fleet, and whose 
whole territory would be no return adequate for the 
damage they could inflict on us. If Mr. MORGAN’s 
words will arouse the nation to such patriotic utter- 
ances that no Congressman will dare neglect them, 
then this whole meeting, if it does not accomplish 
another thing, will have proved the greatest pos- 
sible benefit to the country, and the “‘ benedictions”’ 
alluded to before, will have been fairly earned. 


The next day, the party visited Cabin John 
bridge, a structure so remarkable that it is worthy 
of pictorial representation, and we consequently re- 
produce it from an excellent photograph secured in 
Washington. 


This bridge, situated about 5 miles from Wash- 
ington, is a single span of stone, rising to the 


is built of immense blocks of granite, and the para- 
pets and coping are of Seneca sandstone. 


The rise 
from the springing line is 574 ft. Its width is 20 ft., 
and the extreme length 420 ft. It serves to carry the 
aqueduct across Cabin John creek. The cost of the 
structure was $237,000, and it has the honor of being 
the largest stone arch in the world. It was put up 
when the late (for he certainly is dead) JEFFERSON 
DAVIS was Secretary of War, and for a time his 
name appeared on the tablet, but during the Rebel- 
lion, some zealous patriots had this removed that the 
eyes of Northern men might no longer be offended by 
the sight of this traitor’s title. Some weak-kneed 
brethren may think this harsh and desire it re- 
placed just as at one time an effort was made to 
erase from the bloody battle flags of our heroic 
soldiers the names of Antietam, Wildernesss, Chica- 
mauga, ete. Should these milk and water people 
who probably never heard a gun fired except for a 
salute, and who stayed at home during the nation’s 
struggle, ever succeed in replacing the name, the 
writer trusts that alongside of it may appear that of 
BENEDICT ARNOLD, whom no doubt these same par- 
ties would consider a well-meaning but somewhat 
mistaken hero (?) of our Revolution. 

THos. S. CRANE then contributed a paper entitled 
‘Direct Acting Vernier Cutters.”’” This was the in- 
vention of Dr. H. S. Smiru, of Brooklyn, and by it he 
avoided the use of the machinery and gearing usu- 
ally employed since the knife was actuated by direct 
connection with the steam pistun. The machine 
cut to ;,in. The paper was illustrated by diagrams 
of the machine and its attachments. 

Mr. GEo. H. BABCOCK, President of the Society, 
followed with a paper ‘“‘New Method of Making 
Tubes from Solid Bars.” 


That he made them in this way was evident, for 
samples were shown at all stages of progress. The 
solid bar being at one end and the tube at the other, 
the rolls by which this process was accomplished 
were set at an angle to each other, and the tube was 
evolved. Just how this was accomplished the 
writer failed to see; either he was not wide-awake 
enough to grasp the business end of the manufac- 
ture, or Mr. BABCOCK, either by accident or design, 
failed to make him see it. Asa matter-of personal 
pride, he prefers the latter hypothesis, but the solu- 
tion is, however, open to the former objection. That 
these tubes were made, he is ready to aver, for he 
saw them. A man may doubt his ears but never 
doubts his eyes. 


The concluding paper of the session was on “In- 
candescent Gas Lighting,” and was contributed by 
one of our honorary members, Mr. JAs. DREDGE, of 


brilliant as its title, for the author had taken great 
pains to send apparatus to exhibit the 
made in this investigation. The writer had seen 
some of the experiments, and they opened a wide 
field for research. Unfortunately the entire outfit 
was on the unlucky Celtic, and it had proved 
impossible to get it out in time to exhibit. A short 
abstract of the paper was read, but there was noth- 
ing to discuss, for those present were not at all fa- 
miliar with the subject. 

Topical Discussions followed which afforded 
everyone a chance to tell what he knew and what 
he did NoT know, and moreover gave cach person an 
excellent opportunity to prove it. 
follows: 


progress 


These were as 


TOPICAL DISCUSSIONS. 

39. What have you found the best methods for remov- 
ing gas and smoke from blacksmith shops— Halsey. 

40. What is the best cross section for the frame of a 
steam engine—Halsey. 

41. What datacan you give from your experience as 
to the working pressuie of gear teeth—Halsey. 

42. Is there a form of safety valve on the weight and 
lever principle suitable for boilers on small vessels in 
rough water— Cowles. 

43. Is 6,000 lbs. per sq. in., as provided in the United 
States Inspection Laws for steam vessels, a recessary 
limitation for stays in marine boilers—Corrles. 


44. What system of regulating the wages of labor in 
our manufacturing establishments will tend to make 
that Jabor most efficient and produce the largest 
returns both to employer and employé. Give especiaily 
data from actual experience with effects of piece-work, 
premiums, participation in profits, graduation of 
wages, with terms of service, ete., etc.— Kent. 

45. What is the best method and form of tool for 
drilling small deep holes in steel; saya hole in. in 
diameter drilled 4 ft. into end of a steel shaft—7owne. 


46. Have you made any use of calculating machines or 
tables, either in professional or commercial work: if so 
with what results— Towne. 


47. What limit of stress should be adjusted for chain 
as used on cranes— TJorwne, 

48. What is the average efficiency of a man when 
turnings a crank:—Have you any data based on actual 
experience— Towne. 


49. What is the average loss of efficiency from friction 
in ordinary hoisting machines operated by hand— 
owne, 


The session then concluded with the following 
vote of thanks: 


Resolved, That the thanks of the society are due and 
are hereby tendered to the Local Committee for their 
very efficient and admirable arrangements by which 
the interest and success of the meeting have been pro- 
moted and our visit to their beautiful city made a 
pleasure to be long remembered. 


Resolved, That the Society tender their special thanks 
to the Hon. Jostan Dent and to his son, Mr. Ep- 
warp L. Dent, for their kind hospitality in bringing 
together the members of the Society and prominent 
citizens of the City of Washington, by their evening re- 
ception in their homelike and historic mansion. 

Cuas. T. Porter, 
Davip TOWNSEND, 
Committee. 
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PERSONAL. 

Mr. Ropert Lewis Davis,formerly connected 
with the engineering staff of the Mexican Central Rail- 
way,and more recently with a mine in Zacatecas, is 
requested to communicate his address to this journal. 


Mr. ALFRED Goocu, son of Sir Dante, Goocu 
and Resident Engineer of the Severn Tunnel from its 
commencement 14 years ago, died at Chepstow lately. 


W. G. Van ViEcK has been appointed Super- 
intendent of the Louisiana division of the Southern 
Pacific R. R., to suceeed J.C. BUCHANAN, who has re- 
signed, 


James Carton, Section Inspector on the 
Jeffersonville, Madison & Indianapolis R. R., with 
headquarters at Indianapolis, Ind., has been appointed 
Roadmaster of the Gulf, Colorado & Santa Fé R. R., 
with headquarters at Fort Worth, Tex. He will be 3uc- 
ceeded on the J. M. & I. BR. R. by T. GILHOOLY. 


O. H. Tripp, of Rockland, Me., Chief Engi- 
neer of the Camden, Rockport & Rockland R.R., is 
pushing the preliminary survey forthe line. His as- 
sistants are F. E. Huu, of Warren, Me., transitman, 
and A. Cor.iss, of Bath, Me., leveler. 


Mr. James KB. Francis, Past President Am. 
Soc. C. E., sails from Boston for Liverpool, on the 20th 
inst,, to be abroad some months, 


CHANGES OF ADDRESS, MEMBERS OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS, 


A. P. Baxnarp, U. 8. Coast Survey, Lawrence, Kan. 
Gro. B. CorneEvLL, Chief Engineer, Union Elevated 


Kh. R., 31 Sand street, Brooklyn, N. Y. 


Jas. ©. Post, Major Corps of Engineers, 
Washington, D. C. 

C. D. Purpon, Grand Town, Ill. 

H. T. Ricnarps Assistant General Manager Sonora 
R. R., Guaymas, Sonora, Mexico. 

F. M. RutTHerrorp, Assistant Engineer and Road- 
master, Atlantic & Anniston R. R., Anniston, Ala. 

Jas. D. Scnuy.Ler, Chief Engineer National City 
Water Works, San Diego, Cal. 

Gro. E, Toackary, P. O. Box 788, New York City. 

“ a —_ 


STATISTICS OF NEW WATER-WORKS 
CONSTRUCTION. 


U.S. A. 


(Specially Communicated.) 


CONTINUED FROM PAGE 402. 

Nebraska City, Neb.—The works were commenced 
May 15, 1887, and will probably be finished by 
Sep. 15; they have been delayed by the pipe not 
being delivered as per contract. They were de- 
signed by Col. S. H. Lockett, Chief Engineer, and 
E. A. RUDIGER is Constructing Engineer. The con- 
tract for the entire work was taken by Comegys & 
Lewis, New York; the contractors for separate 
work were as follows: Masonry and foundations, 
Joseph Burr, Nebraska City ; brick work of build- 
ings, Prue & Driscoll, Nebraska City; pumping 
machinery, Pond Engineering Co., St. Louis, Mo.; 
pipe, specials and stand-pipe, Shickle, Harrison & 
Howard Iron Co., St, Louis, Mo.; valves and hy- 
drants, Ludlow Valve Co., Troy, N. Y. The trench- 
ing, pipe laying and reservoir were done by days 
work. The stand pipe is 12.5 ft. diameter and 100 ft. 
high; its top is 231 ft. above the floor level of the 
pump room. There will be 8 miles of mains, with 
80 hydrants ; 3,276 lin. ft. of 12-in. pipe, 1,772 ft. of 
10-in., 5,448 ft. of 8-in., 22,662 ft. of 6-in., 9,060 ft. of 
4in. The water will be taken from the Missouri 
river and will be filtered by Hyatt filters; a clear 
water basin of 700,000 galls. capacity will be built at 
the pumping station to store filtered water until it 
is required. The pumping plant will consist of two 
Worthington pumps witha daily capacity of 1,000,- 
000 galls. each; there will be two tubular boilers, 
60 ins. diameter and 16 ft. long, and the brick 
chimney is 70 ft. high, 42 ins. diameter, octagonal. 
The stand pipe is 6,000 ft. from the pumping station. 
The domestic service is by stand-pipe pressure, 
and the fire service by direct pressure. The fran- 
chise requires the company to furnish four fire 
streams 80 ft. high from any four hydrants in the 
city through 300 ft. of 24y-in. hose and from a 1-in. 
ring nozzle. ‘The meter rates will be 34 to L¢ cts. 
per 100 galls. The franchise is owned by the City 
Water Co.; President, D. P. RoLFE; Secretary and 
Treasurer, J. W. MAGUIRE. The franchise is for 20 
years, and the annual rental is $50 per hydrant. 
The present population is estimated at 9,000. 


Mount Vernon, Ind.—The works were commenced 
in May, 1886, and accepted in December; W. S. 
KUHN was the engineer. The contract for the entire 
work was taken by the American Water Works & 
Guarantee Co., Muncie, Ind. The stand-pipe is 
16 ft. by 130 ft. The franchise is owned by the 
American Water Works & Guarantee Co.; it is for 
30 years and the hydrant rental is $50. The works 
are controlled by the Mount Vernon Water Co.; 
President, W. S. KUHN; Secretary and Superinten- 
dent, J. H. Purpy. The present population is es- 
timated at 4,000. 

Kingman, Kan.—The works were commenced in 
November, 1886, and will be completed this month; 
they were designed by F. W. RAEDER, and N. W. 
PERKINS is Constructing Engineer. The contract 
was taken by the Water, Light & Power Co., St. 
Louis, Mo.; the pumping machinery was supplied 
by Gordon & Maxwell, Hamilton, O.; the pipe and 
specials by the Shickle, Harrison & Howard Iron 
Co., St. Louis, Mo., and the valves and hydrants by 
White and the Ludlow Valve Co. The tank is 
113 ft. high. The franchise is owned by the City of 
Kingman Water & Power Co.; President, M. W. 
CONKLING, New York; Secretary, J. G. CONKLING, 
Kingman, Kan. The franchise is tor 30 years and 
the hydrant rental is $70, and $25 on extensions. 
The present population is estimated at 5,000. 

(TO BE CONTINUED.) 

Nore.—The above stat stics of new construction are sent in re- 
sponse to special inquiries sent out by us to contractors, superin- 
tendents, engineers and others having to do with new works. We 
have a special blank for this service, and will be pleased to forward 
one or more on application. We invite co-operation in this special 
subject 
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CONSTRUCTION NEWS. 


Water. 

Washington, D. C,—Another break in the mains has 
occurred recently owing to the settling of the pipes in 
the made ground. 

The Hyatt Filter System has been adopted by the 
City Water Co., Nebraska City, Neb. There will be two 
filters, with a daily capacity of 150,000 galls. 

The Binghamton Hydraulic Power Co. has been 
incorporated at Binghamton, N. Y., with a capital stock 
of $25,000, to manufa:ture water motors under patents 
granted to Cuas, E. VAN Dusen, of Oneonta,N. Y. D. W. 
GREGG is Secretary and Treasurer. 


Sewerage.—Fort Collins, Col. Maj. StoLBRAND. City 
Engineer, is surveying for a system of sewerage.—— 
Lineoln, Neb. Bonds for $20,000 are to be issued for 
sewers.-— Riverside, Cal. Three miles of main sewers 
are nearly completed and four miles of lateral sewers 
are to be built. 

Albiny, N. Y.—The plans of the new water com- 
mission for supplying water from driven wells on the 
Van Rensselaer flats and from reservoirs formed by 
erecting dams on Patroons creek and Sand creek, near 
West Albany, have been sent to the old commission and 
by them turned over to their engineer, Mr. Mars, fora 
report. 


Water Meters.—At New London, R. IL, the pro- 
position to place meters in private houses meets with 
great disapproval. The new rules of the Water Board, 
which will be submitted at the July meeting of the 
Court of Common Council, include a clause giving the 
Commissioners the right to put meters where they 
please and to assess the premises for 10 per cent of the 
cost of the meter. 


The Westinghouse Electric Co. is meeting with an 
enormous demand for the alternating system for 
eentral station work. The shops employ about 1,200 
men, and are working a night gang. The lamp factory 
is already the largest in the United States. There are 
now over forty stations under vonstruction or in opera- 
tion. Reeent contracts have been made in Pittsfleld and 
Springfield, Mass,; Hartford, Conn.; Denver, Colorado 
Springs and Ouray, Col.; St. Louis, Mo.: Cornwall, 
Canada; Littleton, N. H.; Portland, Me.; Morristown, 
Y. J.; Staten Island, N. Y.; Galveston, Tex., and 
Charleston, W, Va. 


Newark, N.J .—Ernest ApDam, City Surveyor, has 
issued his report for 1886. For street paving and re- 
paving. $50,000 were raised by taxes, and expenditures 
amounted to $48.707.80. Oblong trap blocks are recom- 
mended for paving the less promirent streets. Grading 
and curbing cost $4,902.21. Of sewers there were 16,026 ft. 
constructed, and 37 basins built. Two draw-bridges 
were built across the Peddie street ditch at a cost of 
$800. The annual contract for dredging in the Passaic 
river was taken by Ross & Sanford, Jersey City, at 63 cts, 
per cu. yd.;the high rate being due to the long haul, 
about 5 miles, to the government work at Newark bay. 
There are now 61.465 miles of sewers, 1,477 receiving 
basins and 1.85 miles of private sewers. 


Allentown, Pa.—Upon the recommendation of the 
Water Board, Councils receatly passed an ordinance 
appropriating $50,000 to abandon the present water- 
works and build new works near the spring, and at the 
last election it was decided to increase the bonded debt 
$50,000 to meet the expenses. Considerable opposition 
was developed and as a result a bill in equity has been 
filed againstthe city officers and the Water Com- 
missioners praying that the Court declare illegal and 
void all ordinances and resolutions relating to the 
water-works and increased debt questions. 

New Water Works.—Boothbay, Me. Water-works 
a:e contemplated. Address A. R. Nickerson.—Water- 
ville, Me. Operations will be commenced as soon as 
the pipe is delivered.—Foxcroft, Me. Work has been 
commenced on the Dover and Foxcroft water-works, 
—In the New Hampshire Assembly the bills to ineor- 
porate the Claremont Water-Works, and the Wolfes- 
borough Aqueduct & Water Co. have been ordered to 
third reading.—Montrose, Pa. Application wiil be 
made on July 5 for a charter for the Montrose Water 
Co.; the incorporators are Jas. R. Dg Wirt, Jr., Go. 8, 
Jessup, B. K. Jamison, JoHN A. WILSON and J. Henry 
KER: HAW.—Baton Rouge, La. H.S. Raymonp, of the 
Chicago Water-Works Construction Co. has written to 
the Mayor to the effect that the works will certainly be 
built, but that they will not be commenced before Sep- 
tember.—Sturgis, Dak. The council is considering 
the question of establishing water-works.— Fredonia, 
Kan. The 10-in. mains are being delivered; the water 
will be taken from Fall river, 142 miles distant, and 
pumped to a reservoir with an elevator of 150 ft. Jas. 
A, O’NEIL owns the franchise.——Silverton, Col. It is 
proposed to issue bonds for the purchase of the exist- 
ing works.—Loveland, Col. The works are nearly 
completed.—Norfolk, Neb. It has been decided to 
grant a franchise for water-works. A. L. STRONG, of 
Omaha, made a proposition to put in a combined 
stand-pipe and direct pressure system, with 50 hy- 
drants; the city to pay a rental of $3,000 per annum. 
and to grant a franchise for 25 years.—Chadron, 
Neb. Water-works are proposed, the gravity system 
will be adopted.—Bowie, Tex. The city will issue 
bonds for $1,000 for an artesian well and water-works. 
— Burnet, Tex. Address A. R. JonNson.—Lovely 
Mount, Va, Address the Radford Improvement Co.— 
Windsor Locks, Conn.—Carey, O.— Greensboro, N. 
C.—--Clintop Wis.—Loup City, Neb.—Seguin, Tex. 

Proposals Open. 

Water Pipe.—Cast-iron pipe; 900 lengths of 6-in 
pipe, 60 lengths of 8-in. and 40 lengths of 16-in. Bids 
per ton of 2,240 lbs. Specifications at the office of the 
Chief Enginzer. JoHn Watt, Chairman of Committee 
on Extensions and Distributions, Board of Public 
Works, Jersey City, N.J. June 27. 

Sewers.—Vitrified salt glazed 12-in. drain pipe, flush- 
ing tank, basins and manholes. JoHN HUNKELE, Street 
Commissioner, Newark, N. J. June 28. 

Drainage.— Construction of the Forbes drainage 
works; consisting of dredging, buildings and ma- 
chinery for the drainage, by embanking and pumping, 
of 5,000 acres of marsh land at Tilbury East, Ont. Plans 
and specifications at the office of the township clerk 
and at the office of A. McDoneELL, C. E., Chatham, Ont. 
D. R. Farqugarson, Township Clerk of Tilbury East, 
Fletcher P. O., Ontario, Canada. June 28, 

Sewers.—PeERcIvAL W. St. GEoRGE, City Surveyor, 
Montreal, Canada. June 28, 

City Work.—Main sewers, branch sewers and street 
grading. Louis WaGNngR, Director, Bureau of Surveys. 
Department of Public Works, Philadelphia, Pa. June 28. 

Steam Heating and Ventilating Apparatus.—For 
eourt house. Plans and specifications at the office of 
DaNIEL Ryan, Superintendent of Construction and Re- 
pairs. THomas B. Watson, Chairman, Committee on 
Court House, Room 13, County Court House, Brooklyn 
N.Y. June 30, 

Water Meters.—Proposals for 5,000, 10,000 and 15,000. 
Specifications at the office of the company. WILLIAM 
Norris, Secretary, Spring Valley Water-Works Co., 
San Francisco, Cal. July 1. 

Bulkhead.—Crib bulkhead at the foot of E. 76th 
street, East river. Yellow pine timber, piles, crib logs, 
iron spikes, bolts, ete., crib stone, rip-rap, earth filling, 
excavation, labor. THe Docks CoMMISSIONERS, Depart- 
ment of Docks, Pier A, North river, New York City. 
July 1, 

Bridge.—Length 100 ft., width 16 ft. C. E. WINGFIELD 
Washington, Ga. July 2. 

Water Pipe.—Water main, 2,500 ft. to connect with, 
the artesian well. Four separate bids requested; for 
6-in., 34-in, shell, cast-iron pipe; for 6-in. kalamein 
pipe; for 8-in., .-in. shell, cast-iron pipe; for 8-in. 
kalamein pipe. Each bid to include one 6 or8-in. T, 
one 6 or 8-in. valve, one 6or 8-in. iron gate box, six 
6 by 6,4 by 4,or 8 by 8, 6 by 6 crosses, two 6 or 8-in. 
plugs, 12 4 or 6-in. plugs, seven 6 by 6 or 8 by 8 Ts, 4-in, 
branch, seven hydrants 8 ft. long, 100 ft, of 4-in, pipe 
connecting hydrants with main; all nesediucy lead and 
yarn. Bottom oftrench 8 ft. belowsurface. THe WATER 
Works ComMitTres, care of J. M. Granam, Mayor, 
Jamestown, Dak, July. 5. 
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Sewer.—Vitrified 15-in. pipe sewer 310 ft.; 1,285 ft. of 
21-in. brick sewer, 5 receiving basins, 30 cu. yda, con- 
crete, 800 cu. yds. rock excavation. Peari C. HILLIARD, 
Chairman of Committee on Streets and Sewers, Board 
of Public Works, Jersey City, N. J. July 5. 

Paving end Curbing.—Plans and specifications on 
file in the office of the City Clerk. MicHag. REts, 
Mayor, Belleville, Ill. July 5. 

Steel Gun Forgings.—Ten sets of steel forgings for 
6-in. B. L. rifle guns and one set of chase hoops fora 
10-in. B. L. rifle gun, all oil treated, annealed and in 
accordance with drawings and specifications in the 
Bureau of Ordnance. Prices per ton of 2,240 pounds, 
Hon, WriitamM C. Wuitney. Secretary of the Navy, 
Navy Department, Washington, D.C. July 6. 

Iron Fence,—About 540 ft. of three-rail wrought-iron 
picket fence, 4 ft. high, with 3 double and 3 single 
gates. Including fastening for gates, stone posts not 
more ‘than 4‘; ft. between centers, set and dressed, 
stone posts for braces, and stones for cornere and gate 
posts. JoHN WHITELAw, Superintendent and Engineer, 
Water-Works Department, Cleveland, O. July 6. 

Sewers,—WaLrTER P. Rice, City Engineer, Cleveland, 
O. July 7. 

Water Works Supplies. — Stop-cocks, hydrants, 
wooden hydrant boxes and cast-iron stop-cock boxes; 
also laying water mains. JoHN NEwTon, Commis- 
sioner of Public Works, 31 Chambers street, New York 
City. July 7. 

Sewer Repairing.—Joun Newton, (as above). July 7. 

Coal.—JoHN NEWTON, (as above). July 7. 

Bridge,—High or low truss, steel or iron, 100 ft. long, 
97 ft. clear span, 14 ft. roadway, 100 pounds capacity per 
sq. ft. Across Beaver creck. O. F. Serviss, County 
Auditor, Springfield, Clark county, O. July 1s. 

Brick Tower and Iron Tank.—Brick tower 70 ft. 
above ground, 25 ft. diameter; wrought-iron tank 30 ft. 

high and 26 ft. diameter. Plans and specifications at 
the office of the water-works committee. A. F. Pre- 
vaTT, Chairman, Committee on Water-Works, Thomas- 
ville,Ga. July 18. 

Stone.—Broken trap rock, %-in., 200 cu, yds.; trap 
rock acreenings, 200 cu. yds. Lieut. Col. Henry C. 
Hopaces, Dep. Q. M. G., U.S, A., U. 8. Engineer Office, 
eorner Houston and Greene streets, New York City. 
July 18. 

Dredging.—In Maurice river, N. J. Wm. F. SmM1Irs, 
U. 8. Agent, Wilmington, Del. July 21. 

County Hospital.—Plans and specifications at the 
office of the County Commissioner. C, P. NEEDHAM, 
County Clerk, Omaha, Neb. July 22. 

Bridge.—Two spans of 110 ft. at North Manchester. 
Wabash county, Ind. August 1. For partieulars ad- 
dress FRANK KNIGHT, Wabash, Ind. 


Contracting, 


Furnishing Dredge, Ete. —The only proposal for fur- 
nishing a dredge, tug and two dump scows at? the St. 
Mary’s river, Mich.,opened June 17 by Lieut, Col. O. Me 
Pog, U.8. Engineer Office, Detroit, Mich. was from Car- 
kin, Stickney & Cram, Fast Saginaw, Mich., at $11 per 
hour. 

Bulkhead.—The following proposals were received 
by W. 8S. BarnsBour, City Engineer, Cambridge, Mass.: 
John P. Perkins & Son, $2.94 per ft.; John T. Seully, 
$3.136; J. H. Hayes & Co., $3.85. Awarded to J. P. Per- 
kins & Son. No bids were received for the seawall, and 
this part of the work has been readvertised. 


Red River Valley Ry.—Three proposals have bean 
received by the Manitoba Government forthe construc- 
tion of this line from Winnipeg to the boundary at 
West Lynn, opposite Pembina, Dak., a distance of 75 
miles. Hugh Ryan, $780,000; Mann & Holt, $840,000: 
Foley Bros., St. Cloud, Minn. (associated with Duncan 
MeArthur, of Winnipeg), $850,000. 


Paving.—At Leavenworth, Kan., contracts have been 
let at the following prices: round cedar block pave- 
ment on 6-in. concrete foundation, $1.8742 and $1.89 per 
sq. yd.; 5x24 ins. Colorado sandstone curbing, 85 cts. 
per ft.: Bere. sandstone curbing, 5 x 24-ins., 82 cts. per 
ft.; 4x 20-ins., 59's ets. per ft. In July there will be let 
75,000 sq. yds. of cedar pavement and 20,000 lin. ft. of 
eurbing. Gro. T. NELLES, City Engineer. 


Water Pipe.—The tollowing proposals were received 
June 17 by the Executive Board, Rochester,N.Y,,for cast- 
iron pipe and specials: Jackson & Woodin Manufactur- 
ing Co., Berwick, Pa.; 22 tons of 10-in. pipe at $31.99 per 
ton; 30 tons of 8-in., $31.90: 121 tons of 6-in.,$32.90; 27 tons 
cf 4-in., $34.70: 10,000 pounds of specials, .0275 cts. per 
pound; total for pipe, $6.576.60, specials, $275. Sayre 
Pipe Foundry Co., Sayre, Pa., $39.50 for 10, 8 and 6-in., 
$33 for 4-in., specials, .0245 cts.; totals, $6,187.50, $245. 
Warren Foundry & Machine Co., New York, pipe $34.20 
per ton, total, $6,840: no bid for specials. M. J. Drum- 
mond, New York, $34 for 10, 8 and 6-in. pipe, $35.50 for 
4-in., total, $6,840.50; no bid for specials. Buffalo Pipe 
Works, Buffalo, N. Y., pipe, $35 per ton; specials, 3 cts. ; 
totals: $7,000, $300. Builders’ Iron Foundry, Providence, 
R. I., specials only. The contract was awarded to the 
Jackson & Woodin Manufacturing Co. 


Water Supply.—The only proposal for supplying 
Hamilton, O., with water from tube filter wells was 
from the National Water Supply Co., Cincinnati, O., for 
$9,000 complete, in accordance with plans and specifica- 
tions'submitted. 


Special Castings—The proposals received by the 
Water Board, Detroit, Mich., were: Russell Wheel & 
Foundry Co., 2.3 cts. per pound; Dry Dock Engine 
Works, 2.4cts. Contract let to the former. 


Paving Blocks.—The only bid for the contract for 
100,000 granite paving blocks for the Department of 
Parks, Boston, Mass., was from 8S. & R. J. Lombard, of 
Boston, at $42.50 per 1,000. 


Rails.—The contract for the rails for the Observatory 
Hill electric railway at Allegheny, Pa., has been 
awarded to the Cambria Iron & Steel Co., Johns- 
town, Pa. 


Light Stati n.—The following were the bids (totals) 
for tower, buildings, ete., for Pipe Island light station, 
Michigan, opened June 13 by Major 8S. M. MANSFIELD, 
U. 8. Lighthouse Engineer, Detroit, Mich.: J. L Lear- 
ing, Detroit, $7,546.62; C. Sundberg & Co., Chicago, $8,450. 


Reservoir.—The city of Providence, R. L., contem- 
plates building a high service reservoir with a capacity 
of about 25,000,000 galls. Plans and specifications are 
expected to be ready, at the office of the City Engineer, 
in the course of about two weeks. 


Dredging.—The following proposals for dredging in 
Staten Island sound were opened June l4. by Lieut. 
JOHN MILLIs, Tompkinsville, N. Y.: Atlantic Dredging 
Co., Brooklyn, N. Y., 22 cts. per cu. yd.: Morris & Cum- 
mings Dredging Co., New York City, 23 ets.; Henry 
DuBois & Sons, New York City, 26 cts. 


The Volker & Felthousen Manufacturing Co., of 
Buffalo, N. Y., has purchased 32 acres of land at North 
Buffalo, on which to erect a large factory, making & 
specialty of high duty pumps for water-works in addi- 
‘ion to the present line of pumps. The factory will 
have a frontage of 1,800 ft. on the Belt Line R. R. The 
remainder of the land will be used for workmen's 
dwellings; 200 hands will be employed. 


T. Wm. Harris & Co., New York. are building the 
Union Passenger Ry., at Richmond, Va., which will be 
the longest electric road in the States. It will be 12 
miles long, and will be operated on the Sprague system. 
The line will be opened in the fall. The firm has re- 
cently completed a street railroad at Cincinnati, O., 
and a reservoir for the government at Coaster’s Har- 
bor, Newport, R. I., and is now engaged on a reservoir 
at Woodstock, Vt. 


Dike.—The following proposals for extending the 
dike inthe harbor at New Haven, Conr., were opened 
June 16 by Lieut. Col. D. C. Houston, U.8. Engineer 
Office, New York City: Owen J. Conley, Guilford. Conn., 
$1.03 per ton, $5,150; James Roddin, Branford, Conn., 
$1.21, $6.060; Chas. H. Edwards, Boston. Mass., $1.27%4, 
$6,375; John A. Bouker, New York City, $1.37, $6,850; 
John Beattie, New Haven, Conn., $1.37, $6,850. 


Trestling.—Proposals were received June 15, by J. F. 
Hinckiey, Chief Engineer, St. Louis, Arkansas & 
Texas Ry., for pile and frame trestles on the Fort 
Worth extension. The bidders were; Britton, Lyon & 
Grimes, H. H. Harding, C. C. Herrenkind, J. W. Assel- 
tine, Geo. Dougherty, McCully Stone Mason Co.,Kearns 
Bros. & Noble, and H. 8. Hopkins Bridge Co. The con- 
tract was awarded to Britton, Lyon & Grimes. 


Pier.—The following proposals fora pier, 90 [t. long, 
of stone filled cribs, at West Sister Island light station, 
Lake Erie, O., were opened June 13 by Major 8S. M. 
MANSFIELD, U. 8. Lighthouse Engineer, Detroit, Mich.: 
David Fleming, Detroit, white pine timber, $37; white 
pine plank, $30; screw bolts, 4 cts. per pound; drift 
bolts, 3 ets. per pound; spikes, 4 cts. per pound; snub- 
bing posts, $7 per post in place; stone, $6 per cord; 
total, $1,851.68. Prices on a blank bid were; $37,$35, 5 ets., 
4 cts., 3 cts., $6, $4, $1,782.60. 


Pumping Engine.—The following proposals were 
received by the Water Department, Camden, N. J., 
for a pumping engine with a daliy capacity of 
10,000,000 galls., raised to a height of 130 ft.: Geo, 
F. Blake Manufacturing Co., New York: $32,400, 
$35,500, $45,500. Henry R. Worthington, New York; $19,- 
275, $39.500. Davidson Steam Pump Co., New York, $28,- 
000, $39,500. Holly Manufacturing Co,, Lockport, N. Y.; 
$29,500, $39,500. Dixon Manufacturing Co., $67,500. The 
contract was awarded to the Geo. F. Blake Manufac- 
turing Co., for $35,500. 


Sewers and Stone.—At Montreal, Canada, contracts 
have been awarded as follows: Sewers; L. McDonald, 
$10.17 per cu. yd., $10, $7.74, $8.60, $10.40, $9.34; John Par- 
ker, $9.50, $9.79, $9.73. Trefle Bastren, $9.75. R. Char- 
trand, $13, $11.80. N. Laporte, $11.10. Robt. Parker, 
$7.50, T. Bracken, $10.25. John Murray, $11.75. D. 
Bissette, $9.88, $9.92, $11.08.——Stone curbing; A. Deser- 
meault, straight and curved, 53 and 60 cts. per ft.——D. 
Lawrence; sidewalk flagging, 4 ft. by 2 ft. and 6 ft. by 
3 ft., $2.20 and $2.85: crossing flags 20 and 24 ins. wide, 
60 and 65 cta. ' 


Drilling Well.—The contract for drilling a gas well 
at Ashtabula, O., has been awarded to W. ©. Manning, 
of Franklin, Pa., at the following prices: 1,000 ft., $1.50 
per ft.; 1,500 ft., $1.25; 2,000 ft., $1.10; 2,500 ft., $1; 3,000 ft., 
cts. The contractor is tofurnish the derrick and all 
machinery, and to have 50 cts. per ft. extra for reaming 
below fresh water level to case off salt water: the vil- 
lage will furnish all casing. 


Water-Works.—The Palmer Lake Water & Electric 
Light Co., has awarded the contract for a complete sys- 
tem of water-works for Palmer Lake and Glen Park, 
Col., to the Michigan Pipe Co., Bay City, Mich. Work 
to be commenced at once.——The Michigan Pipe Co.will 
also put in water-works at Berthoud, Col. Inman & 
Co.. of New York, have the contract from the Decatur 
Land, Improvement & Furnace Co., for a system of 
water-works at Decatur, Ala,, to cost $200,000, The 
water will be taken from the Tennessee river and 
pumped to a stand-pipe 150 ft. high.—— Louis Metesser, 
New Orleans, will build the works at Greenville, Miss. 


Granite.—The following preposals for James River 
granite for the new City Hall were opened June 13 by 
W. E. CutsHaw, City Engineer, Richmond, Va.: West- 
ham Granite Co., 65, 80, 99, 59 and 59 cts. per en. ft. for 
Classes 1 to 5; ashlar, 49 cts. Richmond Granite Co., 
65, 75, 72, 65, 60 cts. for Classes 1 to 5; bid on Class 3 as 
follows: up to 20 cu. ft., 72 ets. per [t.; 20 to 30, 78 cts.; 30 
to 40, $1.05 ; 40 to 50, $1.30; over 50, add 4cts. per ft. J. B. 


Mitchell & Co., 68, 70, 65, 72 and 70 cts. for Clusses 1 to 5; 
bid on Class 5 as follows: up to 20 cu. ft., 70 ets, per ft.: 
20 to 30, 80 cts. ; 30 to 40, $1; 40 to 50, $1.25: over 50 eu, ft... 


add 5 cts. per ft, Contract awarded to the Westham 
Granite Co., of Virginia. 


Bridge.—The following proposals for two highway 
bridges at Almonte, Ont., Canada, were received re- 
cently: Masonry; upper bridge to have 2 abutments 
and 2 piers, 347 cu. yds. ; lower bridge, 2 piers and 1 abut- 
ment, 184 cu. yds.; total masonry 531 cu. yds.; Geo. 
Bradford, $6,480; John McKechmie, $6,523: Jos. Boucher, 
$6,785. Contract awarded to Geo. Bradford. — Iron 
Work; upper bridge, 3 spans of 100 ft., 18 ft. roadway, 
2 sidewalks 6 ft. wide; rolling load, 90 pounds per sq. 
ft.; lower bridge, 2 spans of 97's ft., 18 ft. roadway, 1 
sidewalk 6 ft. wide, same rolling load: Dominion 
3ridge Co., Lachine, Que. ; $6,870, $4,075.50: total, $10,- 
945.50. Trenton Bridge Works, Trenton, Ont., $7,050, 
$4,275 ; $11,325. Central Iron Works, Peterboro,Ont. : $7,300, 
$4,200; $11,500. Contract awarded to the Dominion 
Bridge Co. ANDREW BELL is the engineer. 


Street Improvement.—The following proposals were 
read before the Borough Council, South Bethlehem, 
Pa.,on June 15: M. Lannan, South Bethlehem, Maca- 
dam system, $1.84; Telford system, $2.52 per It. Bryan 
O'Neill, Allentown, Pa., $3.50, $3.50; A. J. Howell, New 
York, $4.13, $3.88; Jas. Crilly & Sons, Allentown, $4.39, 
$4.48 (a representative of the firm, present at the meet- 
ing, stated that each of these prices should have Leen 
$1 less). P. C. McGee, South Bethlehem, $4.85, $4.50. 
A. J. Howeil excepted rock excavation in his bid and 
proposed to do other work not called for in the speeifl- 
cation, estimate based on $10,000 expenditure. He also 
suggested alterations in the plan of construction. 
Action was deferred, but the contract wil! probably be 
awarded to A. J. Howell. It is expected that about 
$12,000 will be appropriated for street improvement this 
year, but that not more than $6,000 will be expended. 
ADAM BRINKER is Chairman of the Street Committee. 


City Work.—At Helena. Mont., a contract for grading 
has been awarded to C.W. Wilson; solid rock, $1 per cu. 
yd., loose rock, 59cts., earth, 33 cts.—~At Lineoln, Neb. , 
a contract for cedar bluck paving has been awarded to 
H. C. Clarke.—At Brooklyn, N. Y., the following pro- 
posals have been received for flagging sidewalks: 
Thos. R. McCann, 19% cts. per sq. ft.; C. 8. Lynan, 20 
cets.:; for fencing lots C. 8. Lynan, $1 per ft.—At Little 
Falls, N. Y., contracts for sewers have been awarded to 
Michael Davin at $2.23, $1.95, 54 cts. and 50 cts per ft.— 
At Milwaukee, Wis., the following sewer contracts 
have been let: John Donahue, $1.30, $1.40 per ft.; C. 
Roediger, $1.40, $1.55, $1.65 and $3.50 per ft.; J. C. F. 
Brand, 95 cts., $1.05, $1.30 and $1.63 per ft.: J. Reynolds, 
$1.58, $1.83 and $4.02 per ft.; J. Werner, $1.20 and $1.35 per 
ft.— At Little Rock, Ark.. a grading contract has been 
awarded to E. Weigel & Co. at 19 cts. per cu. yd.—-At 
Toronto, Canada, the following contracts have been 
awarded: Wm. Cathro, cedar paving, 81 and 84 cts. per 
sq. yd., curbing, 22 and 22's cts. per ft.; crossing plates, 
$3 per 100 lbs. E. & C. Farquhar, 99 cts., 24 cts., $3. 
David Chalmers, stone flagging, $1.15 and $5.50 per 
lin. ft.: iron girders, $1 each: George Farquhar, stone 
flagging, $4.94 per sq. ft., iron girders. $1 each.— 
At Detroit. Michigan, a contract for paving has 
been awarded to 8. R. Thompson at 99,838.16. The 
lowest bids on the different sections of lateral sewers 
were: T.G. Whittaker, 78 cts. per lin. ft.; F. Porath, 67 
and 68 cts.; John Wagner, 98 cts,: Frings & Koenig, 
79 cts. —-At Cleveland, O., the lowest bid for paving was 
from Rieley & Brennan, $18,251.80, and for sewer, Camp- 
bell Bros., $17,278.60. 
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Sewers and Grading.—At Kansas City, Mo., the fol- 
lowing contracts have been awarded: F. T. Maull- 
holland, brick sewers, 2.6 ft., $1.90 cts. ; 2.3 f{t., $2.35; 24- 
in., $2.20 and $2.65; 40 in., $3.85; 32-in., $3.15; 18-in. pipe, 
$1.28; manholes, $i7; catch basins, $87; rock excavation, 
$3.15 per cu. yd.; conerete, $4 per cu. yd.: luinber, $20 
per 1,000 ft. B. M.; rubble, $5.75. Total, $8,848.67. T. F. 
Ryan, grading, 21% and 43 cts, per cu. yd.; 18-in. pipe, 
90 cts. per ft. M.J. Payne, grading. 25 cts. per cu. yd. 
N. T. Hall, grading, 24% cts. per cu. yd. 


Street Work.—The following proposals were opened 
June 16 at the Department of Public Works, Brooklyn, 
N. Y.: Hancock street; Thomas Newman; pavement. 
$3.10 per sq. yd.; improvement, 20 cts. per lin ft.; new 
curb, 66 cts. per lin. ft.; new bridge stone, 48 cts. per sq. 
ft. Charles Guidet, $2.65, 9 cts., 65 cts., 63 cts. Harris & 
Maguire, pavement, $2.52; improvement, 45 cts. Henry 
Mogk, $2.49, 35 cts., 75 ets., 50 cts. Daniel Gallagher 
$2.27, 2 cts., 65 cts., 45 cts. Robert Furey, $2.23, 50 cts., 
77 cts., 64 cts. Thomas Monahan, $2.19, 25 cts., 60 cts., 
65 cts. Charles Hart, $2.19, 9 cts., 59 cts., 40 cts. 


Dock Work.—At the Department of Docks, New 
York City, on June 16, the contract for work at W. 132d 
street, North river, was awarded to O’Connell &offey; 
dredging, 28 cts. per cu. yd. ; new crib bulkhead $10,875; 
repairs to existing crib, $2,175; new wooden pier $15,583 ; 
total, $31,573. The other bidders were John Gillies, 
$33,328; John M. Monks, $33,367; Joseph Walsh, $35,858; 
John W. Flaherty, $37,390——The proposais for the crib 
bulkhead at E.76th street were ;O’Connel & Coffey, $4,945; 
John W. Flaherty, $5,300: Joseph Walsh, $6,000. They 
were ali rejected and the work is re-advertised ; propos- 
als will be received until July 1.—The following pro- 
posals were received June 21, for a new wooden pier at 
the foot of W. 3ist street, North river: Joseph Walsh 
$48,000; P. Sanford & Ross, $50,750; James D. Leary,$52,210; 
Joho Gillies, $56,388. Contract awarded to Joseph 
Walsh. 

Stone Sidewalk.—The following proposals have been 
received by the Trustees of the Asylum for the Insane, 


‘ Toledo, O.: Albert Nenkem, 'l'oledo, 19 cts. per sq. ft.; 


Maxwell Stone Co., Toledo, 19% cts. 


Tar and Asphalt Pavement.—The only proposal re- 
ceived by Col, Joan M. Wiison, Office of Publie Build- 
ings and Grounds, Washington, D. C., for laying coal 
tar distillate and asphalt pavement in the Smithsonian 
grounds, was from H. L. Cranford, Washington, $2 per 
sq. yd. 

Georgia Southern & Florida R. R.—Proposals for 
the construction of this road were received bv the 
Macon Construction Co., of Macon, Ga., the contractors, 
from a number of firms. Mr. J. Lang, General Manager 
of the construction company, says that the company 
feels flattered by having so many bids, and from firms 
of such ability, and that railroad men of the south 
pronounce it quite extraordinary. Forthe entire work 
there were thirteen bids, and for parts of the work or 
for particular kinds of work on the entire line, 30 bids. 
The contract for grading was awarded to T. J. James 
& Co., of Atlanta, Ga., and the contract for ties and 
tresties to Pittman, Baker & Co., Thomasville, Ga. W. 
B. SPAkKs, is President of the construction company, 
and H. L, Jewett, Secretary and Treasurer. 


Street Improvement,—Proposals were received re- 
eently by the Board of Public Works, Jersey City, N. 
J., from John Wilson, Thomas Cogan, Samuel Overton, 
Henry H, Holmes, William Omsby, Michael Curley, 
Thomas Cavanagh and Thos. H. O’Neill, The prices 
ranged as follows: earth excavation, 18 to 30 cts. per 
cu. yd.; rock excavation, $1 to $5; earth filling, 1 to15 
cts.; sand or gravel filling, 75 cts. to $1.85; paving, $1.05 
to $1.50 per sq. yd.; curb stone, 49 to 65 ets. per lin. ft.; 
bridge stone, 5 to 75 cts. per sq. ft.; flagging, 13 to 20 cts. 
per sq. ft.; repaving, 10 to 35 cts. per sq. yd.; resetting 
curbing, 1 to6 cts, per. lin. ft.: relaying bridge stone, 
1 to 8 cts. per sq. ft.; relaying flagging, 1 to7 cts. per 
Sq. It,; resetting receiving basins, $2 to $20; bringing 
manholes to grade, $1 to $2; rebuilding receiving basins, 
50 cus. to $85, cribbing, 5 to 40 ets. per lin. ft.; new re- 
ceiving basins, $6 to $120, 


The Westinghouse Machine Co., Pittsburg, Pa., has 
shipped engines as follows within 30 days to ele-tric 
light companies at the following places: Easton, Md., 
60-H.P.; Alliance Gas Light Co., Alliance, O., 45-H.P.; 
SheMeld, Ala., 75-H.P.; Electric Development Co., San 
Francisco, Cal., 35-H.P.; Queen City Electric{ Co., 
Gadsden, Ala., 45-H.P.; Washington, Kan., 60-H.P,; 
Parkersburg, W. Va., two 60-H.P.; Hartford, Conn., two 
60-H. P,; Hot Springs, Ark., two 60-H.P.; Pittsfield, 
Mass., second order, 60-H.P.; Olney, Lil., second order, 
60-H.P.; Plainfield, N. J., third order, 150-H.P.; New 
England Weston Electric Light Co,, third order, 25-H.P. 
The company averages shipments of nearly 60 engines 
per month, the average size being about 45-H.P. It has 
suffered considerably from lack of foundry capacity 
since the recent fire, but the new foundry, which is 
nearly completed, will enable it to turn out at least 100 
engines per month. 


Pipe and Specials.—The following proposals for 
water pipe and specials were opened June 14 by Louis 


LesaGe, Superintendent of Water Works, Montreal; 
the quantities were, 615 tons of 24-in., 100 tons of 6-in., 
5u tons of 4-in. and 15 tons of specials: Geo. Dibley & 
Son, Montreal, $35.50, $35.75, $36, $54, Cox & Greene, 
Montreal, $35.49, $36.70, $37.32, $56. Clay Cross & Co. 
$37.44, $38, $39.36, $52.80. Gartshore, Hamilton, Ont., 
$35.84, $35.84, $36.96, $61.60. I. & H. Taylor, Montreal, 
$33.55, no bid, $35.38, $57.27. All sizes of pipe: B. N.C. 
Connal (representing T. Eddington & Son, Glasgow), 
pipe, $32.94 per ton; specials, $61.70 per ton. T. T. 
Turnbul, Montreal. $36.48, $57.45. Heldimand & Son, 
Montreal, $33.80, $63.30. Middleton & Merideth, Mon- 
treal, $35.24, $56. Bellhouse, Dillon & Co., Montreal 
$35.44, $51. Builders’ Iron Foundry, Providence, R. I., 
lump sum for specials, $650. 


Bridge.—The foliowing proposals have been re- 
ceived by the County Commissioners of Lancaster and 
Chester counties, Pa., for the bridge over the Octoraro 
creek: Pittsburg Bridge Co., Pittsburg, Pa., $1,394 ac- 
cording to specifications, $1,344 on their own plan. J. P. 
Bartley, Bartley, N. J., own plan, $1,869.50, 8S. Stauffer, 
York, Pa., $1,283. Groton Bridge & Manufacturing Co.. 
Groton, N. Y., low or high truss, $1,285, Standard 
Bridge Co., Philadelphia, Pa., $1,400, J. Denithorne & 
Son, Phoenixville, Pa., $1,648. E. McMellon, iron bridge, 
$2,350; wooden bridge, $1,877. Wrought-Iron Bridge 
Co., Canton, O., own plan, $19.75 per lin. ft. Mount 
Vernon Bridge Co., Canton, O., $22 per ft. Champion 
Bridge Co., Canton, O., own plan, $23 per ft. The con- 
tract was awarded tothe Pittsburg Bridge Co. for $1,394. 
The contract for masonry was awarded to Joseph 
Kreckel, of Lancaster, Pa., for $643. 


Bridge Contracts.—Kennedy & Morris have the con- 
tract for the Chickasaw bayou bridge at Vicksburg, 
Miss., for $425.—-The Groton Iron Bridge Co., Groton, 
N. Y., has the contract for a bridge at Rochester, N. Y., 
for $28,000.—John Denithorn & Son, Phoenixville, Pa., 
havethe contracts from the County Commissioners, 
Norristown, Pa., for bridges avross the Perkiomen 
river and Swamp creek at $19.28 and $17.33 per ft. respec- 
tively.— The Pittsburg Bridge Cc., Pittsburg, Pa., has 
the contract for an iron bridge across the South river 
at Waynesboro, Ind., for $2,100,——R, Jackson, Denver, 
Col., has the contract for three small wooden bridges, 
—The Columbus Bridge Co., Columbus, O., has the 
contract for the iron bridge, 200 ft. span, across the 
Scioto river at Columbus, for $21,000.—The Phenix 
Iron Co. has the contract for the iron work of the 
Arthur Kill bridge, and Alexander McGaw, of Phila- 
delphia, has the contract for the masonry.—The 
Jewell Granite Co., Lincoln, Me., has the contract for 
the stone for the bridge for the Canadian Pacific Ry, at 


Mattawamkeag. Me. 
Railroads. 


Grading and Tracklaying,— East of Chicago.—Mon- 
treal, Valleyfleld & Beauharnois Ry. Ground has been 
broken on this new Canadian line. Jas. WricuT is the 
contractor.—Toledo, St. Louis & Kansas City R. R. 
The change to standard gauge will be made on Sunday, 
June 26.— Evansville & Richmond R. R. Grading is to 
begin next month on this line which is in the interest 
of the Evansville & Indianapolis Company. 

Southern.—West Virginia R. R. Grading is progress- 
ing on this line which is to run from the Pennsylvania 
State line at the Monongahela river to Newburgh, W. 
Va., on the main line of the Baltimore & Ohio. a dis- 
tance of 40 miles. The line is located through the 
center of an excellent fleld of coking coal which itis 
proposed to develop. JonaTHaN Barretr is Chief 
Engineer.— Nashville & Knoxville R. R. Ground has 
been broken onthis line at Watertown, Tenn., and con- 
struction will be pushed at all points from Nashville 
east to a connection with the Cincinnati Southern. A 
branch is also to be built from Carthage to Gordons- 
ville, C. A. GATCHELL is the contractor and Maj. A. G. 
Neauey is Chief Engineer.—Gulf & Ship Island Ry. 
Tracklaying kas begun on tbe southern portion of 
this line.——Mobile & Dauphin Island Ry. This line, 
whose importance has been noticed in these columns, 
is being rapidly constructed and the dredging, dock 
building, and construction of storehouses on Dauphin 
Island is also under contract. The officers are RoBERT 
SEWELL, President; Henry E. FansHaw, Vice Presi- 
dent; Grorce LeIcHtTon, Chief Engineer.—Kansas 
City, Memphis & Birmingham R. R. Fifty miles of 
track have been laid onthe Birmingham extension and 
the tracklaying and bridge building is in progress on 
the remainder of the line. Work is also in progress on 
the live from Birmingham to Bessemer and the 
branchto Aberdeen..—Carolina, Knoxville & Western 
R. R. Co. The contract for building this line has been 
let to the Georgia Construction Co. The line is to run 
from Knoxville, Tenn., to Greenville, 8. C., and thence 
under the name of the Atlantic, Greenville & Western 
R. R.. it extends to Augusta, Ga. On this latter division 
the grading is nearly completed. 

The Northwest.— Duluth, Watertown & Pacific Ry. 
Grading is reported in progress on this line at Water- 
town, Dak.——Chicago, Milwaukee & Sc. Paul Ry. A 
branch nine miles in length is under contract to Hotel 
St. Louis on the shore of Lake Minnetonka, 





The Southwest.—Pine Bluff, Monroe & New Orleans 
Ry. Track laying is in progress on the extension of 
this Arkansas road. C. M. Neew is President, and J. J. 
Martin, Chief Engineer.—Jeanerette. Abbeville, & 
Western Ry. Grading is completed on about six miles 
of this Louisiana line and it is hoped to complete the 
30 miles now located by October. F. M. Weicu of Jean- 
erette is President.—Current River R.R. On this 
branch of the Kansas City, Fort Scott & Gulf R. R., from 
Willow Springs to the Mississippi river opposite Cairo, 
81 miles are now under cont ract.— Kansas City &South- 
western R. R. This line in the Missouri Pacific interest 
which was built last yearfrom Paola north to within 
seven miles of Kansas City when work was stopped on 
account of legal difficulties,is to be taken up and 
pushed to completion at once. A. M. McCRACKEN is the 
contractor.—San Antonio & Aransas Pass Ry. Onihe 
Houston extension the track has reached Wallis on the 
Gulf, Colorado & Santa Fé Ry. 

Rocky Mountain and Pacific.—Pueblo & State Line, R.R. 
This line, the Colorado extension of the Missouri 
Pacific. is being graded by the Fitzgerald & Mallory 
Construction Co. The line runs from Pueblo eastward 
between the Atchison, Topeka, & Sauta Fe line and the 
Arkansas river, a distance of 26 miles;near Nepesta it 
erosses the A. T. & 8. F. and runs northeast to Ness 
City, Kan. H.R. Ho~Brook is Chief Engineer. 


Surveys.— Last of Chicago.—Louisville, Evansville & 
St.Louis Air Line R. R. It is stated that the directors 
have voted to construct the Huntingburgh, Tell City & 
Cannelton branch line, for which a preliminary survey 
was made last April.—Castine & Bangor R. R. The 
preliminary survey of this Muine line has begun,—— 
Upper Coos R.R. The franchise for this New Hamp- 
shire line has been purchased by FRANK JoNEs and 
others and the survey will be completed at once from 
Groveton Junction to the Canada line. It is stated that 
E. G. Sweet of Woonsocket, R.I., has the contract for 
building the line. A charter has also been secured in 
Canada and the line will be extended north to a connec- 
tion with the International Ry. 

Southern.—Wartior Coal Fields R. R. Co. J. N. Gatuup, 
the Chief Engineer, has completed the preliminary 
survey ofthis line from Meridian, Miss., to Narkeeta. 
From this point to Gainesville, Ala., an o!d line par- 
tiaily graded is now being finished ready for tracklay- 
ing, and with the completion of the lovating survey, 
which is nowin progress, the line from Meridian to 
Narkeeta will be put under contract.—Mobile & Ohio 
kh. R. The company has sent out four different parties 
of engineers to make preliminary surveys for the line 
from Corinth, Miss., to Birmingham.—Illinois Cen- 
tral R. R. Preliminary lines are being run for an ex- 
tension from Aberdeen, Miss., northwest via Okalona. 
The people of Chattanooga, Tenn., are excited over a 
rumor,which has probably littie foundation in fact, that 
the Illinois Central is to build to that point from Aber- 
deen. —Tennessee Central & Alabama R. R. This line, 
which is to run from T enton,Tenn.,to Florence, Ala., is 
reported under survey. Col.Horacg Scort,of Louisville, 
is Presijent.—Tennessee Midland R. R, It is stated 
that the line between Memphis and the Tennessee 
river, a distance of 135 miles, is to be placed under con- 
tract at once. The locating survey is now in progress 
from Kuoxville to the Cincinnati Southern. 

The Northwest.—Winona & Southwestern Ry.Co. Of- 
ficers of this Minnesota company have been elected as 
follows: President, Wm. MircHELL; Vice President, 
E. 8. Youmans; Secretary, THomas Srmmpson. The line 
is to be placed under survey at once.—Lllinois Central 
R. R. The preliminary survey of the Freeport, Dodge- 
ville & Northern line is completed and much ,of the 
right of way is secured. The company has voted to in- 
crease its capital stock $10,000,009, the amount to be ap- 
plied to the purchase of the stock of the Iowa Falls & 
Sioux City ani Dubuque & Sioux City lines, and for 
completing the Chicago, Madison & Northern line.— 
Wisconsin Midland Ry. A preliminary line has been 
surveyed for this road from Fond Du Lae, Wis., to 
Fiorence, 150 miles. The line rune about midway be- 
tween the Milwaukee, Lake Shore & Western and Mil- 
waukee & Northern roads. Surveyors are also working 
on a branch from Kaukauna east to Sturgeon Bay via 
Green Bay. The company has filed articles of incorpo- 
ration in Michigan and proposes eventually to build 
north to L’Anse, Dana C. Lams of Fond Du Lac is Sec- 
retary,— Minnesota & Northwestern R. R. It is ru- 
mored that right of way is being secured for a line be- 
tween Minneapolis and St. Paul. 


The Southwest.—Atchison, Topeka & Santa Fé R. R. 
There seems to be little doubt that the company in- 
tends soon to build to St. Joseph both from Atchison 
and from Carrolton, Mo. 


Rocky Mountain and Pacific.—Vancouver, Klickitat & 
Yakima R.R. R. A. HaBersHaMis in charge of the 
preliminary surveys for this line which is to run from 
Vancouver, W. T., to the coal flelds at the head waters 
of the Lewis river.— Santa Rosa, Sebastopol & Green 
Valley R. R. The locating survey is dompleted of this 
California line, and tne right of way has been secured. 

(Continued on page XIV.) 
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RAILROAD CULVERTS | 
Anda where Great Strength is Required. : , 
PRICES AND QUALITY GUARANTEED. | 
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HENRY A. BENTLEY, 
C1VIL ENGINEER. 


Mem. Am, Soc, C. E., City Engineer, Newport, R. Is 


Sewerage, House Drainage, Road Construc- 
tion, Kiver and Harbor work. 


NEWPORT, R. I. 





G. BOUSCAREN, 
CONSULTING ENGINEER, 
35 West 4th, Street, Cincinnati, ®. 


Oonstruction of Railways, foundations and 
superstructure of bridges and viaducts, water 
works, sewerage systems, Plans, specifica- 
tions and estimates furnished for all engi- 
peéring works. Kxaminations and reports 
made of railway properties. 


CARROL PHILLIPS BASSETT, C.E.,E.M 


(Late Bassett & Nute,) 


Specialties: Hydraulic and Sanitary En- 
gineering. Designs and Estimates for Wa- 

Supply, Seversee and a Dispo- 
sal. Construction Superintende 


Cor. Broad & Mz. «et, Newark, N. J. 
Box 275, New York Oity. 


STEPHEN E. BABCOCK, 


WATER WORKS, HYDRAULIC AND 
SANTTARY EBNGINEEH 
LITTLE FALLS. NEW YORK. 


FRANK BREWER. 


A.M.LO.E 
Civil Engineer, Surveyor & Draughtsman, 
No. 44 Broadway, New York. 








[sc S. Cassin, C. E., 


Late Ch. Engineer Waer'Dep. Philadelphia, 
No. 1404 NORTH TWELFTH STREET, 
PHILADELPHIA. PA. 


Water Works Construction, Surveys, Beti- 
mates. Drawine: Specifications, Corian 


tions and Superintendence in the Sonmaak 
tion of Water-Works. 


CRAFTS & FORBES, 
HYDRAULIC & CIVIL ENCINEERS 


11 MILK NT., P. O. SQUARE. Boston, Mass. 


WILLIAM M. COOMBS, 
Draughtsman. 
LETTERINGIA SPECIALTY. 

68 Devonshire S8t., Boston, Mass. 


CHESTER B. DAVIS, 


M. Am. Soc. C. E. 
Consulting Civil Engineer 


Spectatttee. HYDRAULIC AND SANITARY 
WORK, Plans, Specifications and Estimates 
prepared, and work superintended. Corres- 
pondence invited. 
Koom 75 & 76 Calumet Bidz, 
Chicago, Ill. 


DESMOND FITZGERALD. 


M. Am, Soe. C, E., Supt, W. Div, Boston Water Works, 


Civil and Hydraulic Engineer. 














Makes a specialty of advising on all ques- 
tions, connected with troubles causing bad 
quality of water in publicand private water 
supplies. Address 


City Hall, Boston. 


RUDOLPH HERING. 


Hem Am. Soc, C. E., M. Inst., C. B, 
CIVIL & SANITARY ENGINEER, 
City Hall. Chicago Ill. 





Designs 
Construction Superintended. 


FRANK L. FULLER, 
Civil and Hydraulic Engineer | 


7 Exchange Place, Boston Mass. 


ALBERT LUCIUS, 
CIVIL AND MECHANICAL ENGINEER, 
71 Broadway, New York, 
All kinds of Eogioeernog Structur - Plans, Speci- 
fications, Esti nates, Superiatenden 
tien and Keports 


vu. Ss. FB, 


Civil Engineer, 8" veyor, re 


and Draughtsman. Contra’ solicited. All work prom 
y and skilfully attended to, at reasonable rates. 


427 Wainut St., Philadelphia Pa. 














SAMUEL McELROY, C. E. 
Mem are ex oe Am. Soc. 0 Eng. 
770 way. N % Johnson St.. Brookiyn 
HY DRAU LIG bey SRAILWAY RXPERT 
$7 years practice: Water Works, Canals, Rivers, Harbors, 

Railways, Engines, Machinery. 


for Water Supply and Sewerage. | 


RPE EEN Re NEWS 


J< Bight & Bontecou, 
Mems. Am. Soc. C. E 

CIVIL ENGINEERS. 

P. O. Box, L., Kansas City, Mo. 


Railway Improvements, Bridges, Plans and 
timates for Water Supply and Sani 

Works, Surveys, and Reports on Public Im- 

provements in Southwestern States. 





J. James R_ Croes, 
M.Am.8oc.0.K.; M.Inst. 0, E. 
13 William Street, New York City. 





Examinations and Reports made on Pro- 
jee ts for Water-Supply and Sewerage of 
Towns. Plans and Specifications prepured 
and Work of Construction superintended. 


A. WELLS ROBINSON, 
MECHANICAL ENGINEER 


SPECIALTY 


Dredging and Excavating Machinery 


for era or soft material. Improved light-draft, se'f- 
o:schtrging D:redgiog Machines for Canals and drain- 
age ditches. Macninery designed for specia! purposes. 


1343 Arch St., Philadeiphia, Pa. 





( ANDREW ROSEW ATER, GEO. B, CHRISTIE, C. E. 
C. E. of Omaha. 


ye Sie 3.D. Cook, Hydraulic & Mechanical Eng’r. 


| ROSEWATER & CHRISTIE, 
Civil and Sanitary Engineers, 
Speciaities, Orage 8: yerein es | Sewerage and 


Rooms 11, 12 and 18 Granite Block,Omha, Neb. 
Nos. 47 and 48 Produce Exchange, Toledo, O. 


C. C. SCHNEIDER, 
CIVIL AND MECHANICAL ENGINEER, 


35 BROADWAY, NEW YORK. 
Plans, Estimates and Specifications furnished 
for all kinds of Iron and Steel Structures, 


Railroad Shops, &c. Construction super- 
ae 


ng Spans, Cantilever and Drawbridges 
a Specialty. 





WM. H. SEARLES, C. E, 


Civil and Consulting Engineer, 
Mercantile Bank Building, Cleveland O. 





Railway Location and Improvements, 
Bridges, Cable Roads, Water Supply, ete. 


Wo. FINDLAY SHUNK. 
Oivit Eogineer. 


SHUNK & BRYSON, 
Civil Engineers, 
Room 106, 5th Floor, No, 1 Broadway, New York City. 


Public works generally designed, estimated, 
specified, laid out and built. Particular at- 
tention given to the scientific location, and 
economical construction of both Elevated, 
and Surface Railways. Consultations invited, 


CHARLES HH. SWAN, 


CIVIL & SANITARY ‘ENGINEER, 
2% WABON ST., BOSTON. 

Water Works Sewer see, ‘Sewage Disporal “Constrac- 

tion Superiotend 


STEVENSON TOWLE 


Late Chief Engineer of Sewers, N. Y. 
Consulting Engineer 
115 Broadway, New York. 


Professional advice on all questions of Sewerage, Wa- 


Sup and Ventilation. Sanitary inspection of 
Buildine, lans, Specifications and Reports. - 


{ EDWARD 8. SHAW, 
| BRIDGE AND CONSULTING | ENGINEER 


PEMBERTON 8QU 
SpeciaLties—Bridges, ots, Railroad Sta- 


Por and Buildings. 


JOHN F. WARD, 
Late Craven & Ward, Civil Engineers 


ANDREW Bryson, JR 
M. A. 8. C. K. 











18 Bruadway, N. Y.. (Room 911.) 


Bridge In-pec- | WATER WORKS and SEWERAGE. | 
W. SCOTT WEST, 





Architect and Sanitary Engineer 


Inventor of the 


” | “West System” of Improved Sewerage 


and Sewage utilization. 


i 
| 
Information and pamphlet furnished on application 


{15 Broadway New York. 
HENRY A. WARNER, 


Wholesale Dealer n the Celebrated Salt Glazed 


OHIO VITRIFIED SEWER PIPE. 


NEW HAVEN CONN 
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P. P. Dickinson, M. Ax. Soe. ©. E. 
No.7 NASSAY ST., N.Y. 
CONSULTING ENGINEER AND T OR. 


GEO. RB. WAITE, MARTIN VAN HARLINGEN, HB. MACTI: .. 


Waite, Yan Harlingen & Mactier, 


Railroads surveyed and estimates of cost ENGINEERS & CONTRACTORS, 
construction of ftallroads, Canals, Water: 308 WALNUT ST., (Room 5.) 
works, we 


_ Mineral lands : Gate care surveyed and reported upon. PHILADELPHIA. PA. 


THOMAS F. MANEY & CO. 


Contractors for all Branches of 


RAILROAD, WATER, 


Sewerage and Gas oogaml 


Estimates given for work, and Contrac: 
promptly executed. Fully equipped wi 
Steam Shovels. Locomotives and Cars. Stea: 
Drills, Steam Hoisters and Derricks. 


No. 10! Milk St., Boston, Mass. 
JOHN W. RUTHERFOORD, 


Engineer and Contractor. 


Water Wor Gas Wi Railroad 
Bet Be” — 





SAML. BR. BULLOCK. WM. 8. MERCER. 


SAML.R. BULLOCK & CO. 


MORTIMER BUILDING, 
it Wall Street, New York. 


Engineers and Contractors |: 


For Construction of Water-Works. 


WM. P. C RA IG, 
Ptcel 
STREET HAILROADS, 
and Dealer in Supplies. 
96 Liberty Street, New York. 


JAMES GAMBL E, 
68 Wall St., New York. 
Gives special attention to the improvement 








Rooms 39, 40 No. 145 Broadway 








and extension of existing Water Works. NEW YORK. 
fenry.domeeys | dared. towis.| WATER WORKS MACHINERY 
COMECYS & LEWIS, SPECIALTY 


fend tor Bong Engineering Co, © 2°" 
Prices FONG ENBINGGHING UO. wo. 


EDGARTON BYNNER, 
Water Works Materials. 


94 Liberty St., New York. 


MYLES TIERNEY, 
CONTRACTOR 


No. 160 Broaoway, NEw York, 
Room 9. GUERNSEY BUILDING 
Water Works & Sewerage a Specialty. 


WHIDDEN, HILL & CO., 
Builders and Contractors 


101 Milk St., Room 8, Boston. 
Buildings, Railroad work, Water and Gas 
works and Sewerage Construction. 


CON TRACTORS, 
WATER and GAS WORKS. 


Col. 8, H. Lockett, 15 Cortland Street, 
Chief Engineer. New York. 








CHAS. H. EGLEE, 


CONTRACTOR FOR 


WATER AND GAS WORKS, 


DRAINAGE AND..SEWERAGE 
FLUSHING, N. Y. 








GARWOOD FERRIS, JOHN E. HALLADAY 


FERRIS. & HALLADAY, 


Engineers and Contractors 


Water-works and Sewerage System. 
98 HUDSON ST., Jersey City, N. J. 
T. WILLIAM HARRIS, 
CONTRACTING ENGINEER 
FOR PUBLIC WORKS, 


Water and Gas Werks, Sew: 
Street Railways and Paving. 


Headquarters at office of Arthur Hodges. Civil Eng. 
19 Exchange Piace, Boston, Mass. 


CHAS. HART & SON, 
CON TRACTORS, 





GRANT TILDEN, Prest. N.W.PERKINS,JR.,Secy. 
F.W.RAEDER Eng. 


THE WATER, LIGHT & POWER CO., 
47 Turner Bdg., St. Louis. 
Water Works & Illuminating Plants. 


WILSON BROTHERS & CO., 
Civil Engineers & Architects, 
435 Chestnut St.,. Philadelphia, Pa. 


| 








356 10th STREET. gary made for for Railway Lines, Plans a and & tfoa 
BROOKLYN, N. Y. | Hfkeinecrng' Preece a Construction, o 
Water Works & Sewerage a Specialty. | and a _— 





WM. HENRY WHITE, 
ENCINEER AND CONTRACTOR. 
Water and Gas works.a specialty. 

32 Pine Street, New York City. 


Waren Rosevelt, 


No. 257 Sours 8t., New Yor. 
CONTRACTOR, DOCK, BRIDGE AND SHED 
BUILDER. 


ADAM MILLER & CO., 


Specialty: Water-works & Sewerage. 
ROME, NW. Y. 


R. KANTERS & SONS, 


HOLLAND, MICH. 


Contractors or SHORE PROTECTING and BEAOH 
BUILDING after the Dutch Method, 25 years’ experi- 
ence in the Netherlands. The system successfall 











ap- —FOUNDATION PILES DRIVEN.— 
Boost °for Ratlroud ‘Companies and others neberenee Estimates Given. 
Phare align. ed a. "Borres- | All timber and materials constantly on hand. 
Seneneita ie sptieet sent on application. Corres- Telephone Gall Nestea u, 249.” 
JOHN L GFORD,|RQB RTF. MULLINS. 
dares ing Engineer. ONTRACTING ENGINEER. 
WATER t LAND a EGas WORKS. Astor Guligines, 10 Wall St., New York. 





DEFAULTED BONDS. 


Of Illinois. Kansas, Nebraska and Western 
States-ccllected. New issues negotiated. 


R. WHAYNES, Bond Lawyer, 
Springfield, Iu. 


WM. HOELTGEBAUM, 


197 PEARL 8¥., New York, 


Architects and Engineers Supplies. 


BLUE PRINTS A SPECIALITY. 


CABLE RAILROADS. 


D. J. MILLER, ENGINEER 
234 Broadway, New York. 


D. F, MINAHAN, 
CON TRACTOR, 
| 182 Linden Ave., Springfield, O. 


Water-wo 








werage Railroads 
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TURNER, CLARKE & RAWSON, _ PEERLESS, COLORS FOR MORTAR. 


BRIGHTEST AND MOST DURABLE COLORS MANUFACTURED. 
sapmneions and Proprietors of MARUPLOEVEED ONLY’ Bt 


SAMUEL, =x. FREINCED ck OO., 


Paint Manufacturers, Importers, Dealers, and Manufacturers of Painters’ and Builders 


Supplies. Send for Circulars and Catalogues. 


No. 50 State Street, 


the pipe.” 
BOSTON. 


GLOBE SPECIAL CASTINGS 
| 
OTTO GAS ENGINE AGENGY, NEW YORK CITY. 


FOR WATER WoORES. 
A. C. MANNING & CO., 47 Dey Street, | 


(PATENT APPLIED FOR.) 
Common sizes carried in stock, 
Removes on May rst. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE R. Il. 
New York Sales Agent, EDCARTON BYNNER, 94 Liberty Street 


“ire ETA Fan te LINDSAY PARVIN & COMPANY 








STOP coc 328 Wainut Street, Philadelphia, 


sm | Iron & Steel Structural Material 


For All Purposes, 


RAILS AND RAILWAY EQUIPMENT. 


¥stimates furnished for Iron and Stee! 
J. McLean, Mfr. | Structures and Railway Construction. Cor- 


TO is VESEY STREET. | ” 298 & 200 Monroe St... Y. | respondence solicited. 
PHOSPHOR BRONZE THOMAS J. POPE & BROTHER, 



















Castings, Pump Rods. Spring Wire, Etc. 292 Pearl Street, New York, Dealer in 
for HYDRAULIC WORK of all kind brated for S h, Durabil 
for HYDRAULIC WORK of all Kinds, celebrated for Strength, Durability | |Ferro Manganese, Spiegeleisen, Bessemer Iron, Etc., Etc. 
ed The Phosphor Bronze Smelting OSs, Sémited,) | Agents for the Orford Copper & Sulphur Co., New York Copper Works, 
“ Pups Beane S12 Arch Street, Philadelphia. 
Owners .of the U. 8S. Phosphor Bronze Patents. Sole Manufacturers of Cake and Ingot Copper for sale Fis aa ad & Pig Tin. Buy and Sell Old and New Iron 
PbospborjBronzefin the United States. and Steel Rails, Old Car Wheets, Etc.E Correspondence solicited. 


FILTRATION OF WATER SUPPLY FOR CITIES AND TOWNS. 


The CROCKER FILTERS are better adapted for this purpose than any other mechanism, owing to the simplicity of their 
construction and ease of operation. Results guaranteed at less cost. Comparison of Cost with any system invited. 


THE CROCKER FILTERING CoO., 


16 and 18 Exchange Piace, New York. 


NATIONAL FILTER. | HYATT PURE WATER SYSTEM, 


m ‘ .. | Endorsed by Highest authorities; embraces Nature’s precesses. Coagulatiod Aeratio l 
A new principle, SURFACE WASHING. Large saving in | 22007 80d Ou Mignes Se a » - ion, Filtration 


ioral tah ner meee eice ONE HUNDRED MILLION GALLONS 















PURE WJATEBH RR daily; or any quantity less or greater. 
Guaranteed by our system of Aeration, Precipitation aud Filtration. The In operation or course of erection in the following CITIES and TOWNS: 
purification of Onty, Town and mill water rupphes a specialty. Circulars | Atlanta, Ga, Chillicothe, Mo. _ Raleigh, N.C. 
and fall particulars on application. } elleville, ‘ untington, W. Va. ucyrus, O. 
: Me if q J. ti : w v 1 kt E 
| omerville.N Charleston, W. Va. ‘unkhannock, Pa, 
National Wess Buriting. Soars, y| Eau Claire, Wis. Beatrice, Neb. Net Wichita, Kus — 
Refer by permission to Henry R. Wert bingten, &6-81 Liberty Si.. N. ¥ | Rich Hill. Mo. fet raaks < NI. _— los mens ci. 
pa Rock Drill Co., 10 Park Piace, N. Y. Owego, N. Y. Raritan, N Greenwich, Coun. 
| Many other cities and towns, including some of the largest in the country have decided 
| to a — the question now being reduc a0 me of were and mes ons cols. 
thousand or more piant in operation in the United States, Canada, West Indies, 
A. C. McEW E N. _ and south America, Has never failed. 
; NOVELTY HYATT PURE WATER CO., TripuNeE BuiLoINe, N. Y. 
WOOD WORKER & CAR BULLE, ARWrreEeranr trarerere 
ae. ARTESIAN WELLS. 
ee DUMP and TUNNEL CARS 
ee THE MOST RELIABLE SYSTEM OF WATER SUPPLY. 
= A SPECIALTY. Cheapest and purest source for furnishing Buildings and Corporations. Water Supply 


: ss 5 for Cities and Towns. Salt, Oil and Gas wells drilled. Coal and Mineral prospecting. 
Special attention given to the Wants of Contractors. © wo. drilled toany depth, 100 to 3,000 feet. Estimates for drilling in any section of the country 


729 MORGAN Sz.» | furnished on application. 


JERSEY CITY, N. J. | THE EMPIRE WELL DRILLING CO., 


Between Washington and Green Sts. 38 Gold Street, New York, 


~ STANDARD UNDERCROUND CABLE COMPANY, 


S 91 FIFTH AVE., PITTSBURGH, PA., and 1286 PEARL ST., NEW YORK. 





MANUFACTURERS OF 


TELEGRAPH, UNDERGROUND, lor ; 
TELEPHONE, AERIAL, = \R J 
CABLES. CABLES. 


AL»0 LEAD-COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
Geo. Westinghouse, Jr., Prest, Richard 8. Waring. Vice-Prest. John H. Dalzell, Treas. Mark W. Watson, Robt. Pitcairn, O. T. Waring, and C. H. Jackson See, 
The Aananen of Railroad Officials is Called to the Merits of these Cables for Railroad Use. 








* Always mention “‘ * Engineering x News * ~ when writing to advertisers. * 
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Air Compressors. amuel R. Bullock & Co., 11 Wall St., N Y........ 
Clayton Compre-scr Works, Brocklyn, N.Y ...... 15 Pe Bick Lewis, 35 Cortlandt St., Sew York.... 2 
Guid 4 Gorri-e. no -. y y é| “Eagles, Fi hee Pe Oras ieisakes 3 
ane reall a & Drill Uo. New Eee 1s] Everson’ a fideo ockport, NY a ed 
Rand Dril! Co., New Youk.............0000. esses, 15 Jerri & Halinda 1 Hiatdeon “a 

ames Si 

Analyses. (Water and Commercial.) Grilliom T. Harris, aw Mass... - 
Jeconx & OC... 10 Cedar street, New Vork.. mer | Chas. Hart & Son, 366 10th st., Brooklyn 2 
Washington C niversity, St. Louis, Mo.........-... 15| John I. Langford, 70 Kilby St., Boston, 2 
Hunt & Clapp, Pittsburgh, Pa................ . 2“ Thomas ¥. Maney & ton, Mass... 

Adam oeer & Co, Rome. moe - - a e 

. Minaban inden Ave. ringfield, U.. 2 

EO a: i Moffett, Hodgkins € Clare, W c derineted U.- 4 
is. . ate ee hres re eee 0 Malling, Rew Vor8.....-......00cecssoese 

A. Scbraver & bon, New York.......... 00.6. e00s0 10| John W. Rutherfoord, 145 Broadway. New York... 2 

we Tierney, 160 Broadway, New York.......... 2 

Artesian Wiis. ite, Van Harlingen & Macteer, Phila, Pa... 2 

h mpire We!) Diilling Co.. New erk.. 3 Whidden, ae “< J 18 Milk m, Boston. Mass. . 48 
iL. Phiindelphia. Pa.....5....cesseves enry ite, ine ew York......... 

. E. Robinrow, Philadelphia. Pa.. 7 B. Kantern & Son Holland, heh renee ; 

arren Rosevelt South st... New York......... 2 

oe fang “4 York n Water, Light & Power Co., St. Louis, Mo.......... 2 
H. W, Jobns Manutacturing Co................... 9 | Contractors’ Supplies. 

Autocopyist. Contractors’ Plant Manf'g Co , Lockport, N. Y.. 9 

: . resye 7 Barrows & Co , 64 Broad | eSB 7 
Autocopyst Co., 166 William St., New York........ 15 ae ata Se, "Rew York. saci ghee 19 

Beach Bullding. ~ordan, roadway, New York................ 7 
B. Kanters & Sons, Holland, Mich.................. 2 Ww. ws Poavitt, 161 Broadway, _. York... ate Svat : 

Beton Repairs. J. C. Saxton, 160 Broadway, New York.............. 7 
N. Y, Stone Contracting Co., 113 E, th 8t.,N.Y.. 16| Copper Caskets. 

Blocks (Tackle. U. 8. Mineral Wool Co., 22 Cortlandt St., N. Y.... 21 
Bagnall & | oud Block Co., Boston, Mass........ 7 | Creosoting. 
bteubner & Wood , Long Island City, N. ¥......-- 8| Carolina Oil & Creosote Co., Wilmington, N.C... 10 

Blasting Apparatus Supplies. Roeueer a haeat wa -. orks, C wy” les = mA. ¥ 

, ippinger usse ater St., New York...... } 
Aetna Powder Co., 98 State dt., Chicago, Ill....... 6 Vanderbilt & Hopkins, 120 1 iberty’ St. New York 10 

Bolters Lehigh Veiley Crecso:’g W’k+, Perch Amboy,N.J 10 
Edgemoor Iron Co., Wilmington, Del 17 | Draughtsman. 

Excelsior Iron Works, Cleveland, U. 6| Frank Brewer, 44 Broadway, New York............ 2 

Lidgerwood Mfg. Co.,9 Liberty St., New York. 19} Wm. M. C oombs, 68 Devonshire St., Boston 5 3 

Pencoast & Rogers. Rew \ e. Barns eon nsea os 8 U. 8. Lutz, 4z7 walnut St., Philadelphia, Pa SE RORS 2 

-ond Engineerin, oo) oO 0. 2 

alfred Webb & o., Chattanooga, Tenn. 10 | Dredging & Dredging’Machinery. 

Whittier Machine Co., Boston, Mass.............. 10 American Contracting & Dredging Co., New York. 18 

Soutnea k Foucory & Machine Co, Phils, Pa. 6 Anderson & Barr, Je ae nN, Ses. aie ntkina aie he 16 
Atlantic Dredging Co., iyn, is Mr ahnaG ven . 

Bolts (interlocking. M Beatty & sons, Welland, Unt............ ‘eke ae 

Bush interlocking Bolt Vo., Philadelphia, Pa...... 7 Brainard Bros., 24 State St, New York........ 18 

ogre Foundry 4 Pi tn, 0-, Bucyrus, O.... 18 

Bonds (Defaulted). F Heyward, *1 Pts pes s2% Y - sana 20 
. arion Steam Shovel Co , Marion, O......... 

R, W. Haynes, Springfield, Iis..................... 2 Morrie & Cummings Sarodicterr Gn’, Row Yer 2 

Books ped Pearsons ees : 
Hydraulic & Water Supply Engineering.. 21 — anufacturing Co. po s 

Trautwine’ 8 Pocket Book . waves cases 12 lg mh tonknd teas . Ascel my. Fils, Fa 2 

John Wiley & Sons, 15 Astor Place, New York.. 8 viet Wey ~arnine cs. io Mewras 19 

e South St., New York......... 18 

Brick and Tile. Y nies Dred: Ve Co., 34 Pine St., New York 18 | 

Calumet Fire Clay Co., Calumet, O............... Vulcan Iron Works, ( hicago, Wise echt cuinatcde 

ces Gat Seer Se 13 | engineers ‘Civil, Hydraullo, Sanitary, Etc.) 

Montague 4 10.‘ hattanooga, Tenn. of waite 2 | Stephen E. Babcock, Little a, aU escuadebar 

Calvin Tomkins, 387 South St. yh.) 13 Pa Phillipe Bassett ee pees 2th sy 

y I wpo: Oeeenneee 

Great We-tern Fire Clay Co., oronto, O.. « & Frank Brewer, “ kroad eens New York.. : 
Bridges, Viaducts, Turn Tables & Roofs. - Bouscaren, Cincinnati, O............... ’ 

Perli tron Bridge Co., East Berlin, Conn......... 7 Tene Bei si ———- Be. a 3 

Birmingham Bridge Co., Birmingham, 4 Ala 7 ra or 2 oston, Sass 

Boston Bridge ¥ orks, Boston, M Sete . Davis, Calumet. 8 id’ g, Chicago, 1 2 

W. G. Coolidge & Uo., ¢ Chicago, hasnsene’ tnt at — .; ke a cone oars 2 

Edge Moor fron Co., Wilmington, Del _ pp b Ave. Elttabnrg. Ea. ; 

Passaic, Holling Mill Co., Paterson, N. . Desmond Fitzgerald, City Hall, Boston, Mass.. ~ 

eer tim ia Britee Co, Peyton. Ohi Frant |.. Fuller, 7 mrchone e Place, Boston, Mass. - 

Pheenix Iron Co., Philadelphia, Pa.. Rudolph ne. "Gity, Mal, 3 <b phileabcebe : 

Pheenixville Bridge Sorts. Phoenixville, P Knight £ eee ord. 70 aneas Rt. a as prsan es 3 

King fron Bridge & Mfg. Co., Cleveland, O. conn naford, ae, om, Pe ees. ... 

Massillon Bridge Co., Miesiti jon, O..... vie utz, 421 a ae Pa...... 3 

Bridge Co., ) oungstown, V..... > Dire PD sscossee= tee aes ee 

Union Brides Co., 1" Broadway, Kew York ier fi Pschaces St. Brooklyn, B.Y.. 3 

Wrought Iron Bridge Co,, Canton, U........ ..... HS x Prichard, 316 Walnut St. BE al 

A. Wells inson. Arch St. ila., Pa. 
Bridge, Dock & Shed Builder. Rosewater & Christie, Omaha, Neb................ 2 

American Contracting 4 Dredging 0. Se Mavces 18 Jno. W. Rutherfoord, 145 Broadway, New York. 2 

Atlantic Dredging Co., Brooklyn N. Y.. 18] ©. C. Schneider, 3: broadway, New York 2 

Brainard Brothers, 24 ‘state Mt., New Yo 18 Wm. H. Searles, Cleveland, O. .................... 2 

John Gilkes, 3' 433 Broad _ay,New York... 7| Edward 8. shaw, 5 —— Sa. _ Bost ass.. 2 

Ross & Sanford, Jersey City, N. J...............+5- 18 Shunk & Bryson, 1 Sy one 

Union Dredging ( o., 34 Pine St., New York...... 18| Chas. H. Swan, 25 Wabon St, Boston, Mass 2 

Warren Rosevelt, 257 rai St., ew York........ 2 Stevenson Towle, 1'5 Broadway, new 2 

¥ hidden, Hill & Co., 101 Milk St., Boston... 2... .: 2] J. A. L. Waddell, Kansas City, Mo................. 21 

le F. ware 14 Broadway, Ke New York............ 3 

Cable R. R.Crips & Machinery. Scott West, 1 way, N. Y........--seeeeee 
Than Foun & Machine Cor Harem, .Y.... | Benepe leanne Po 9 
Cables 8S utbwa k Fou dy & Machive Uo, Phil-, Pa.... 6 

gecicee Chain Cable Works, Troy, N. Y.......... John 8 Scbaeffer, Giobe Bui cing, Newark, N. J. 21 

Standard 1 nde rground Cable Co., Pittsburgh & Engines (Cas.) 

New Yor seats e wees seaeeeerewetereeneenenens 3} OttoGas Engine Works, Philadelphia, Pa.......... 
Car Wheels Engines ‘Hoisting.) 
Jackson & Woodin Mfg. Co., Berwick, RS 3 M. Beatty & Sons, Welland, Ont.................... 19 

‘ , ‘ Copeland & bacon, #5 Liberty St., New York...... 19 

Lave Shore Foundry, U leveland, vd. adi eaeds 2 —— Rdwards & 10. 412 Water st “New York <2 

) ~— sor Iron Works Co. evelan pees 
moe Sete eas City N.J 3 S + ares 6 — : Manchester, S it: ’ 
: . Ww, . City ,* ‘ endal oberts, Cambrigepo ass 
Stuebner & Woods, Long Island City, N Y.. ~ Lidgerwood ate. Ce, 6 L iberty ah ben Yank. a8 
J.* MINES, FP OTONE, Ths Deeds sce nsccawsvecsdéeccess 9 
Castings (Clobe et RI J. C. Saxton, 52 Broadway, N. Y.........-...... see. 7 
srs fron Foundry, vidence, R. L..... 

ee Excavating Machinery for Sewers. 

Cement. H. A, ¢ nese, 58 Hemline St. pape Mass...... 24 
» Peas: Me vdecsicvacsesd<s 

Alsen’s Portland Cement Works, New York 2 mpereey & FARE Seenpe il 

James Brand, >5 Beekman St., New York..... Sixes 13 Explosives. 

Broo} s,.shoobridge @ Co., 7 Bowling Green, N.Y. ¢ tna Powder Co., 98 Lake St., Chicago, . 6 

Cumberland Hydraulic C ement C % ~ Sek. ‘ = { Americar M'fg. Supply Co , 10 & 12 — ni N.Y b 

k sher, I» Broadway, New York... ... 

owed Fle coliade. 3 Liberty St., New York........ 3 Hercules Powder Oo., Clveland, V. +0 5 

Hadson aes nen Liberty -> - Saat e Filters. 

Johnson& ilson, 91 Li y sew York....... Crocker Filterin, 16 Exchange PL, 4 
( tt 67 William St., New York.. :4 rocker Filteri - y Rds Pace 

Ho ee eciscelpiies Pern ne orig aie | National water Bardving Co." Rrosdway, SY. 3 

Meacham & Wright,{8 ¥ arket St., Chicago, Ill.... 13 ee i'w a Sr ai Ce mcm “a ing eS 

¥. O. § orton, #2 ee thoaes Teer Went Scobie ans 24 ational Water Supply Vo., Cmeinnati, O......... 

\. & bosendale g ay ey '0., 29 Broadway N.Y. = Foundations (Deep & Difficult.) 
{ t Co., 5 Dey ®t., N. 1... 0. ane. 

Foe You, omens ‘o., Hartiord Ms cena Gann eat 13} Anderson & Barr, 240 llth st., «Phi ue, B. ¢. 16 

Sinclair & Babson, * Exchange Place, New York. 3| J.-E. mer wae 4 ‘$00 Market Si. i cP ia, Pa. 16 

Stettiner Portland ¢ jement, 4a Beaver on ‘ 33 Sooysmith & Co., 2 Nassau St., New York.......... 17 

1 k *7 touth St., New York.......... 

ee ot illiam *t.. New York.. 13 | Granite (Rough & Dressed.) 

i nionA kron Cement Co., Buffalo, N. ee acces 13 Hurricane island Granite Lo., Rockland, Me...... 13 

Western Cement Association, Louisville, Ky.. 13 Hoisting Blocks & Tubs. 

Chains- Stuebner & Woods, Long Island City, N. Y.. 5 

J. mM. Core & Co., Boe, We Bac ccsccvaisdscasecsccats pt] Hydrants (Fire.) 

) R. Beaumont, Kashehen, Mbikvenhiedecuscetenanens ll 
Colors (Mortar. ‘ hapman Vaive Mfg. Co., adie Orchard, Mass.. 11 
Samuel H. French & Co., Philadelphia, Pa..... 3 Eddy Valve Co., Waterford, N ipabeinerscasdadat 10 
Walpole Dye & Chemical Woras, Boston, Mass.... 13| James Flower & Bros., Detroit, Mich. i 
¥ y 

a —— & iron Works, Detroit, a GR. cco ccees 2 

Concrete Mixer Gloucester igen Weuee, SOE lelphia, Pa.......... 
: ine y rant & Iron Works, Holyoke, Mass... 11 

Cockburn Barrow & Machine Co., N. J............. 8 —— yoreres & Machine Uo., Harlem, N. Y..0X ll 

mang | x alve Mig. Co., Troy, N. Y.............00.- ll 
Contractors. fone Be ¥ — 288 Monroe St., ee ve CE ES 5 

And & Barr, Jersey City, N. J.......----...55. 16 ellert Foun achine Co. ing, Pa. 

Am “Water Works & Guarantee Co. Muncie, snd. 1L] Pancoast & Kogers, 2 Platt St., New York........ 

Turner, Clark & Rawson, 50 State St., ..... 8 Union Hydraulic Works Philadelphia, Pa... 


SERENE ee 


















Whitter Machine Co., South Boston. 
R. D. Wood & Co., 400 Chestnat st., "phe Pa... 23 

Hydraulic Jacks. 

Dienelt & Eisenhardt, Philadelphia, Pa.......... <8 
instruments (Engineers & eee.” 

- ©. Alteneder, 355 N 10th St., Philadelphia, Pa.. 9 
]. Beckman, 87 Adam st., Toledo, MOP nee linctvaness 9 
Fra er. urling Ship Con Legon, Sens 9 
Fauth @ Co., Washington, Dr Onn 8 
Trost & Adar Tei Boston, Mass......... 9 

W. Gardam @ ne, 5 > John St., New York........ 9 
Her & Recig' 1h Meds dbutipedtn ine uicees an 9 
eer ison St , Chicago, Ill...... 
Heller & “Sriakely, Fhiladelphia, Ray dbx psn vvtces 4 
Keuffel & Esser, 127 Fulton St., New ‘ ork........ a 
Oswald McAllister, 1,226 ‘Chestnut Mt., Phila, ta.. 24 
Herm Pfister, 195 W. 5t! ed Cincinnati 0 a 
on & Co. ; Philadelphia, B 9 
Rando ip. Cinetemeti o.. i 9 
Stace ana & Bro., 44 Le aion St., New 9 
oolman, it Fulton St., New York. 9 
A & Sons, Philadelphia, Pa............ 9 
J. L, Brower, 118 W. 6th S ., Kansas City, Mo..... 9 

Miacadam Stone. 

Calvin Tomkins, 387 South St., New York......... 13 

Metais. 

Thomas J. Pope & Brother, 292 Pearl St., N.Y... 3 

Meters(Water ) 

National Meter Co., 252 Broadw en York..... 8 
Union Water Meter Co., Worces' PE cdacases & 
Henry R. Worthington, New Yors.. bisskbaceariensds 6 

Mortar Colors. 

Samuel H. French & Co., Philadelphia, Pa........ 3 

Painters & Buliders Supplies. 

Samuel H. French & Co., Philadelphia, Pa...... .- 

Paving (Asphait) 

Barber haphals Paving Co., 280 Broadway, N, Y... 2 
Henry Bolze, ‘606 E. &th t., New York. ints Nees 13 
Ers: ine W. Fisher, 18 Broad 3 New ba 3 13 
Neuchatel pemene. Co., 265 Bi oadw ae hab Sik 13 
Warren-scharf Asph alt Paving Co. New io York. mu“ 
E. H. Wootton, 63 jar St., New York............ 13 

Paving (Cranolithic.) 

Matt, Taylor & Son, 15 State St., New York........ 13 

Paving & Roofing. 

E. H. Wootton, 53 Cedar St., New York............ 13 

Paving Blocks. 

Hurricane Island Granite Ce., Rockland, Me...... 13 


Phosphor Bronze. 
Phosphor Bronze Smelting Co., Philadelphia, Pa: 3 


18 | Photographic Outfits. 


E. & H. T. Anthony & Co., 591 Broadway, N. Y.... 


ome Driving Machine. 
Geo. H. ( avanagh, 164 Devonshire Basten Fy Mass 

R. J. & A. B. Cram, 80 Griswold St., Detroit, Mich. 
Excelsior Tron Works, ( leveland, O.. i 
Vulcan Iron Works, Chicago, Ill........ ; 

















Pipe (Cast-tron.) 

Buffalo Cast Jron rr Co., Buffalo, N. Y ... 12 
Chattanooga Fdy & ipe W’ an ( hattanooga mn. 12 
Cin. & Newport Iron & Pipe Co., Newport Ky.. 12 
Detroit Pipe & Foundry Co, Detroit Vich........ 13 
Donaldson Iron Company, Kmaus. | ehigh Uo. 12 

. J. Drummond, t quit + Bidg 120 B’ Rea Y. 12 
John J. Fisher, Allentown, Pa................0..+-. 9 
John Fox, 160 Broadway, New \ork..... .......... 12 
t-loucester tron Works, 6 N. 7th St., Phila., Fas Be 
Jackson & Woodin Mfg. Co., Herwick, I Pa. 23 
Dennis Long & ( ompany, Louisville, Ky.. 33 
Lake shore Foundry, Cleveland, 0.................. 23 
Mellert Foundry & Machine Co. eS Pa... 12 
Ohio Pipe Company, Columbus, <page 12 
Pancoast & Recess. 2 Piatt St, Wo Exe 12 
S-yre Pipe Found i, aioe atin’ sae 22 
Union Hydraulic Works. Philadei hia, Pa.. 22 
ae lonmelay & Machine Co., New York....... l 
R. D. Wood & Co., 400 Chestnut St., Phila. Pa... 23 


Pipe Sewer. 

American Sewer Pipe Co., Akron, O 

Rleckmer & Post, 325 Chestnut st., St. 
Calumet Fire Ciay Co., Calumet, O..... 

Great Western Fire ¢ lay ( o., Toronto, ¢ 

Mont e & Co., Chattanooga, Tenn.. 

S.A. imington, 42 Broadway, §. Y... a 

Henry A. Warner, New Haven, Conn............... 


Pipe (Wyckoff Wood.) 
Michigan Pipe Co., Kay City, Michigan 
Wyckott Pipe Co. Willlameport, Pa 

Pipe Jointer. 

Thomas Watkins, Johnstown, Pa. 
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Poetsch Freezing Process for Shait Sinking. 


Sooysmith & Co., 2 Nassau St., New York u 


Portable Machines for are = a aie 
Stow Flexible Shaft Co., Philadelphia, Pa 


Proposals for Contracts. 


Profile Books. 
Chas. F. Ketcham & Co., 27 Nassau St., New York. 21 


Pulsometer. 
Pulsometer Steam Pump Co., New York. 


Pumps & Pumping Machinery. 
Geo. F. Blake sty, Oo... @ , 93 Liberty St., New York.. 
Davidson steam mp Co., New Yor' 

Dean Bros. Steam Pump Works, Indianapolis, 

Deane Steam Pump UCo., Beyose nese Uhehe 

Joseph Edwards & Co., 412 Water SN New York.. 

Guild & Garrison, Brooklyn, oz 

Holly Mannfacturing ( quveny Lockpess. 5. N. Y.. 

Knowles Steam Pu rks, Boston, M 

National Water W orks by oe Uo., ein 

Pulsometer Steam Pump Co., New York... 

Vv Lone S & Tonhoneen Mig. Co. Buffalo, N. ¥ 
orthington, Wibod ws mene seukaaets 

Hii Deplex Steam Puwp Co., 91 Lileriy St, N. >. 


Pumps (Centrifugal.) 
Lawrence Machine Uo., Boston, Mass.............. 
Joseph Edwards & Co., 412 Water St., New York.. 

Pumps (Hand Power.) 

Bagnalis & Loud Block Co., Boston, Mass. 


Rall Joint. 
Fisher Rail Joint Works, Trenton, N. J...... pies 


Railroad Bullder. 
New Era Manufacturing Co., Chicago, Hll..... deus 








AMAHDAAADAAAH 


8 
6 
7 


7 


12 | Railroad Crossing Cates. 
2 Johnson Foundry & Machine Co. F. 188t, N.¥ 1 


May 14, 188). 


— Equipment. 
s & Co., 64 Broadway, New York.. 
Pera , Parvin & (o., Phi adelphia, Pa... 


Carey, 1 , N. 
Tallmadge Delafield, $6 1. 
Humphreys & Sayce, 1 Broad 
F. Jordan, 200 Broad 
Cw, Leavitt, 161 B Broadway 
W. 8. Middlet: n, 52 John St St.. N. Y. 
N. Y. R’y Supply Co., Limited. 40 442 Wall &t.N.\ 


Raliroad Ties. 
Vanderbilt & Hopkins, 120 Liberty St., New Yor) 


Rallroads (Cable) 
D. J. Miller, 234 broadway, New York 


Rallroads (Street.) 
Wn. P. Craig, 9% Liberty St., New York 


Ralls (Steel.) 
Pennsylvania Steel Co., 160 Broadway, New York. 4 


Rock Breakers. 
Farrel Foundry & Moghine Cs C 
Young & Thomas, 42 


Rock Drilis —o 

Air Compresor Works, Brooklyn, N. Y 
Ingersoll Rock é rill Co., 10 “Pak Pl, New York. 
R Delco ., 23 Park New York 





wet nned stee wn 


Roofing init 
Josephus Plenty, 144 Pearl St., New York 


Roofing Plates. 
Merchant & Co., Philadelphia, Pa............. ‘ 5 


Scrapers (Road.) 
Kilbourne & Jacobs Mfg., Co., Colambus, C.... 


Shafting, Pulleys, Hangers. 
Edison Machine Works, 19 Dey St., N. Y......... 


Stand Pipes (Stee! & fron.) 
Alfred Webb & Co., Chattanooga, Tenn.......... 


Steam Congs. 
Union Water MeterCo Worcester, Mass...... 


Steam Shovels. 
pourens Foundry 4 M fe. wp CO, Seer is siks <0 
are Steam shovel Co................00005-s: 
‘00d Dredge Co. ieee 
Lockpo: 


Te edo Foundry & ‘idachine’ os 
Pound Manufacturing ( o., Loc! 
John Souther & Co., toston, —,. RENE Cees sce. oe 
Vulcan Iron Works, Toledo, U 
Stains, (Mahogany & Cherry.) 
Walpole Dye & Chemical Works, Boston, Mass.. 


Steel Castings. 
Chester Steel Castings Vo., Chester, Pa......... 3 


Stone. 
Cleveland Stone Co., Cleveland, O.... ....... .. 7 


Stop Cocks. 
Jobn McLean, 298 Monroe St., 


Structural tron. 
Birmingham Eridge Co., Birmin gham, Als..... . 1 
Carnegie tros. & Co., Pittsburgh. a 
Livd«-y. Parvin & Co. ae bie, ee : 
ate Cc *: 

orse e Co., Youngstown, O.............. 
Passaic holling Mill, ee e J ~ 
Penn Bridge Lo., Beaver Falls, Pa........ ae 
Phoenix tron Co., Philadelphia, Pa................. 


Subaqueous Tunneling. 
Sooysmith & Co., 2 Nassau St., New York........ vw 
Submarine Tube & Tunnel Co., New York.. 


Submarine Engineers & ev 


21 


Voie, ¢ 


New York.......... 





Geo. W. Townsend, Boston, Mass................. 10 

E. R. Lowe, 2 Coenties Slip, New , | ASAIN 10 

Thacher & Breymann, 2 ing’s Block, Toledo, U.. 10 
Tackle Blocks. 

Bagnall & Loud Block Co., Boston, Mass......... 
Tanks Stee! & tron. 

Alfred Webb & Co., Chattanooga, Tenn........... 10 
Tank Valves. 

John N. Poage, Cincinnati, O.................0065- 


Testing Machine. 
Acme pains Machine Hartford, Conn 
Hunt & Clapp, Fittsburgh, Pa.............. 
Washington. niversity, it. Louis, Mo 


Track Washers. 
Vulcanized Fibre Co., Wilmington, Del.. 


Tunneling In Soft Materials. 
Anderson & Barr, Jersey City, N. J.........--+ — 


Turbines- a 
Mellert Foundry an ine 
k. D. Wood eto, Fhiladelphia, 


Turntables. Wiehe 
Moor Iron Co. 
ciate 200 Broadway, N. 


Valves & Cates. 
Chapeyan Vere Mfg. . 2 ain Qrobard, Masé 
omnes, 0 ; 
oe Flow . Detroit, Mich. . 
Galvin Brass it, Mic 





~ 


Go, 32 Reading, Pa 








& tron n Works, Detroi 
Ludlow Valve Mfg. (o , Troy, N. oe 
Mellert Foundry « Machine (0. 
Pancoast & Rogers, “ Platt St. eens York. 
Peet Vyas o., 16% Alban: as St., Boston 
Union Hydraulic Wor», F hiladelphi ‘ 
Whittier Mochine ( Boston, fe ees 
R. D. Wood & Lo., Phlsgekbe Wihicoses a ae 


Walpole Mortar (Black.) 
Walpole Dye & Chemical Works, Poston, Mass. 


pega en a 





Pa. 





— & Cas Works Supplies. 
& Rogers, 28 Platt St.. New York.......- 
ee ser Onaek WSO, 80 Siste St., Boston.. 


Water Motors. , 
©. A. Sawyer & Co., Fitchburg, Mass........ bie 


Wheelbarrows (lron.) 
Stuebner & Woods, Long Island City, N. Y 


Wire Rope. ; 
Sons Co., 12) Tabosty 84. B.Y- 
ee Liberty Be. eases 19 


23 


John A. 
Copeland & 





—_ 


Railroad Specifications. 


No. 1. General Specifications for Construction of Graduation and Masonry. 


Contents: Articles of Agreement, Formation, Graduation, Masonry, | 


| 


(including Specifications for Laying Masonry in Freezing weather,) 
Foundations, Timber, Iron-work, General provisions applicable to all 
work, Indemnity Bond, 16 pages. Price 25 cents. 

No. 2. Specifications for Standard Piite and Timber Trestle Bridging. 
Price 5 cents. 

No. 3. General Specifications for Cross Ties. Price 5 cents. 

No. 4. Specifications for Track Laying. Price 10 cents. 


These Specifications are of unequalled excellence and completeness, They are the re- 
sult of the careful study and experience of several of the best railroad engineers in this 
country, and from them was built what has ranked as one of the best railways of this or any 
other *ountry-the West Shore R ilway. They are printed on expensive bond paper and 
are now for the first time piaced on sale at such prices thatit will not pay to buy any others 
They are complete in themselves, 


Bridge Specifications. 


Cooper’s General Specifications for Iron Railroad Bridges and Viaducts. 
Price 25 cents. 

Cooper’s General Speci‘dcations for Iron Highway Bridges and Viaducts. 
Price 25 cents. 

Bouscaren’s General Specifications for Railway Bridges and Viaducts of 
Iron and Steel. Price 25 cents. 


Bousearen’s General Specifications Iron Highway Bridges and Viaducts of 
Iron and Steel. Price 25 cents. 


Messrs. Cooper and Bouscaren are too well known in connection with American Bridge 
Building to require any endorsement astotbeir careful wo! k as shown in these specifica- 
tions. Ihe Engineers of America should bethankful that such specifi ations ean be had ata 
nominal nrice: the great public who have to use the countless bridges of this continent 
should also rejoice that such specifications can be had, and their representatives, appointed 
t® contract forthe building of new bridges ought to insist on the use of auch care ully 
drawn and thoroughly tested specifications as the above. Thenthere would be fewer fail- 
ures and everybody but dishon: st men would be happy when new bridges were to be let. 
For Sale only by ENGINEERING NEWS PUBLISHING CO.. 

TRIBUNE BUILDING, NEW YORK. 


STANDARD BOOKS 


For a Civil Engineer’s Library. 


Haswell’s Mechanics and Engineers’ Pocket Book,..... wepenees «+29 4.00 
Trautwine’s Civil Engineers’ Pocket Book..............c0eeeceees 5.00 
Shunk’s Field Engineer. .........cccccceccs aria gilda sae ta diate’ 2.50 
oe th th EE ETE EET ET ETE T TET ETE TS 3.00 
Butts’ Civil Engineer’s Field Book.............0cccccccccccecees 3.00 
Cleemann’s Railroad Engineer's Practice..............ecceeee ees 1.50 


Henck’s Field Book for Railroad Engineers 


eOCCC Coe re cesesrecceces 2.50 
ait bbe edae beebess sceinvessuaneene ; 
EPO OND GUD WUOMEE OOK ic cc cccccccececacescccccccsece 1.00 
a ics 16,46 0N eK OTE wd S Kees Kane vee eseRaRNE 2.00 
NG ia an hehe inhi ad deed bkde se 6a%aceennane 1.00 
DuBois’ Strains in Framed Structures..............cceceeeeeeees 10.00 
ee Nh inci di cw acdetsadennencnaid 3.50 
Cooper's Specifications for Iron Highway Bridges................ 25 
Cooper’s Specifications for Iron Railroad Bridges...............++ 25 
Bouscaren’s Specifications for Iron and Steel Highway Bridges...... 25 

x - ie i: aseeiee 25 
Waddell’s Designing of Ordinary Highway Bridges................ 4.00 
Crandall’s Tables of Excavation and Embankment................ 1.00 
Hudson’s Tables of Excavation and Embankment...............- 5.00 
Wellington’s Method by Diagrams for Excavation and Embankment. 5.00 
Wellington’s Economical Location of Railways (/n preparation)..... 5.00 
Johnson’s Theory and Practice of Surveying.............. jeu Ceuns 3-50 
Haupt’s Topographer................. int nd aSdSNee Cc enserenhwes 4.00 
Merriman’s Method of Least Squares.............0ccceeeeeeeees 2.50 
eka Ls deh wuahinnyseb GX6%4b oda aN 25.00 
a isdn vac gadedbbee'sndeewenenccet 7.50 
ie a kw asd eke dw Eas abe Da seslabeced 1.75 
ee eS a 4.00 
Greene’s Bridge Trusses, Graphical Method...............00ee0e8 2.59 
Greene’s Arches * T.  hetiespahac\eckeesian ae 2.50 
Greene’s Roof Trusses . SS he Crain Waal & atk. oto Wie ema 1.25 
Herschel’s Continuous Revolving Draw Bridges................605 1.50 
Latham’s Sanitary Engineering................ccecececccececees 2.00 
Staley & Pierson’s Separate System of Sewerage...............05: 2.50 
ee YB i ss cn a weoealcacaddeneecescveees 35 
Rawlinson’s Suggestions for Main Drainage & Water Supply....... 2.00 
i ak sce ow bed acan 4 Kaen «. «i 
Statistical’ Tables of American Water Works............2..0000005 2.00 
The Business Man..... hie Mh epeeee ss wade veegeaee ead ommres we .10 
Fanning’s Water Supply Engineering.................00ceeeeeees 5.00 
Pencoyd Iron Co’s Pocket Book. .........cccccscsceccccceces ‘ 2.50 
CMON S Perma CORCCHIAOR. 006 505 5c cpdccnncaccnectcencccet - 1,00 
Smith’s Flow of Water Through Orifices, Etc., Etc..............0- 8.00 
Ruffner’s Improvement of the Non-Tidal Rivers of the U. S....... - 1.25 


_ _ Any book in the above list will be sent postpaid, to any address in the 
United States or Canada on receipt of the price, by the 


ENGINEERING NEWS PUBLISHING CO, 
TRIBUNE BuILpING, New York. 


ENGINEERING NEWS 


W. C. McCLALLAN, +—— 


— Contractor for Public Works 
Office at United States Hotel) Water Works, Gas Works, 


Sewers and Railroads. 
Boston, Mass. Construction Securities Negotiated, 
Will be Out May 2oth. 


‘2. ka mh 


ECONOMIC THEORY 


THE 


LOCATION OF RAILWAYS 


An Analysis of the Conditions controlling the Laying out of 


| 
| 
| 





Railways lo effect the most Judi 20uS é vpendilure 
of Capital. 
By ARTHUR MELLEN WELLINGTON, M. Am. Soc. C. E. 
Late Principal Assistant Engineer for Location and Surveys Mexiean National 
Assistant General Manager in Charge of Loeation Mexican Central 


Railway and Ch ef Engineer of the American Line 
from Vera Cruz to the City of Mexico. 


Railway 


A standard work of reference for all classes of 


RAILROAD OFFICERS 


concerned inthe construction or equipment of NEW or OLD ROADS, 
from President down. ‘To be published simultaneously in New York and 


London. 


The work will contain 600 PAGES, with upwards of 250 En- 
gravings and Plates, and 185 TABLES, specially compiled or com- 


puted for this volume. 


Railroad Engineers and Engineering Students, as well Railroad 


as 
Officers desiring to determine what can be done in the way of improving 


the old lines under their charge, or desiring to have at their immediate com 


mand statistical facts as to almost any detail of operation, will find this 

AN INDISPENSABLE WORK, 
as being not only the BEST but the ONLY treatise in the language, of an 
at all analogous nature. 

ORDERS FOR THE VOLUME, to be delivered when issued, wrLL Now 

BE RECEIVED at the following rates: 
Price, Post-Paid................--.65. weee 5 Gbaand $5.00 per copy, 
Five or more copies to one address, express 

charge paid by purchaser..........-.... $4.00 per copy 


Published by ENGINEERING NEWS, 


\ TRIBUNE BUILDING, NEW YORK 








ENGINEERING NEWS 





NY WATER METER. 


(IMPROVED PATTERN.) 
Approved and adopted by the Department of PUBLIC WORKS, New York City, and by nearly every 


WATER WORKS IN THE UNITED STATES AND CANADA. 


HENRY R. WORTHINGTON, 


BOSTON, CHICAGO, CINCINNATI, 


CLEVELAND, 


NEW YORK. 


PITTSBURGH, ST. LOUIS, SAN FRANCISCO. 


Send for Descriptive Circular and Price List. 





The Deane Steam Pump Co., 


HOLYOKE, MASS. 
BOSTON, NEW YORK, PHILDELPHIA, CHICAGO, 





Water Works “hema Sieaeiititinies 


A Spe‘lalty. Send for Information and Catalogue No. 20. 


FOR ALL DUTIES. 


[SIMPLE, DURABLE, EFFICIENT. | 


HALL STEAM PUMP CO., 
9I Liberty Street, New York. 


HALL DUPLEX STEAM PUMPS. ) 


mM TT. DAVIDSON 


IMPROVED STEAM PUMPS, 


Warranted to be the simplest and most efficient steam pump made, 


WHETHER SINGLE OR DUPLEX. 


To prove it we challenge all makers to a public 
competitive test. 


Compound Pumping Engines. 
mM Obtaining a ee a pee any direct-acting 









MAN cecieeniee BY THE 


Eee a ee oe 


New York Office 77 Liberty Street. 


Geo. W. Short, Pr Thomas Fleming, Vice-Pres. ; - Stovering, Supt.; J.D. Ketchum, Sec. & Treas 


| EXCELSIOR IRON WORKS ea: 


—MANU FACTURERS OF— 


ENGINES, BOILERS, WRECKING DERRICKS, 


PILE DRIVERS, HOISTING ENGINES, 


MINING AND QUARRY MACHINERY. 


Cor. of Columbus & Leonard Sts. Cleveland, O 


THE NATIONAL WATER WORKS CONSTRUCTION CO 


ON, 
WATER WORKS, 6 As W WORKS inn P PUMPING | MACHINERY. 


Water Works built under an ordinance from cities and operated by 
us until city wishes to purchase; or will build Water 
Works complete for city or company. 
—CORRESPONDENCE SOLICITED. - 


M. M. MOORE, Ceneral Manager. 


THIS IS PUT HERE! 


WY, NEW PULSOMETER, 


sin 8 waners or other 
THE G ‘chi sApaat ‘AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 








ae wish to 


More Efficient Simple, Du more Economical th 
" ng expenses an dvopauen tnen any other Btsarh Puma °° 
hm For Mining, poe be Steamboat use, P; 


Chemical = Gas ae anions 


Re ning = Gane, Se 
ons, irrigating or ae Mining. 
Dall write for our new 96 page [llustrated Descri e@ Book containing Full Particulara 
— Net Prices, and hundreds of A-1 Testimonials. 


Malied 
Pulsometer Steam Pump Co., 83 John Street. N. Y. 


—. or Sa 


ST. LOUIS 





/, GED. F, BLAKE, MANF’G CO., 


, 95 & 97 Liberty Street. New Yrrk, 
Lado 44 Wathington Street, Bostor. 






WATER WORKS PUMPING ENGINES 


= SPECIALTY. 


Independent Air Pumps and Condensers, Ete 


Dean Bros. Steam Pump Works 
INDIANAPOLIS, , IND 


DUPLEX PUMP. SINGLE. 











SEND ror CATALOGUE 
AND PRICES. 





TTA OM asa la athe 


MANUFACTURERS OF 
BUFFALO DUPLEX STEAM PUMPS, 
mI RUA SSIRL LER Ur EAD TG 


FOR SALE ~ ign ered PRICES BY 
A. Aller, New York; Nightingale & Childs, Boston, 
Mass.; Henry I roeiu® Philadelphia Pa.; Thos. J. Bell & 
Co., Cincinnati, Ohio: Shaw, '& Go -Toledo, Ohno: 
N. O. Nelson Mfg. Co.. St. Tous & eee Vity, : 
Goulds & Ausia. Gricago Tii.; Kennedy & Pierce M'« by. 
——. Pitusburgh. Pa.; 

es Jenks Co., 
aoe, Mich.: Adolph 
. Osborne £Co, "St Paul, 
rher, Milwaakse. — — oshua ie! 
Works, Sao Francisco; Geo. Clevelana, Obie: Fiyon altimore, 
Forbe -. ‘Liddet & Co., Montgomery, Ala.; Baileys a Charleston, 8. C.; O.B.Goodwin, Noriolk, Va..; - 
umbus Supply Co., Columbus, O. 


JOSEPH EDWARDS & CO., 
412, 414 AND 416 WATER STREET, NEW YORK, 


MANUFACTURERS OF ANDREWS’ PATENT 


Centrifugal Pumps and Hoisting Engines 


Centrifugal Pumps, capacity of from 100 to 60,000 
gallons per minute. Will pass from 30 to 40 per cent. of 
coal, gravel, stone, sand or other foreign substances, 
and are extensively used in dredging, wrecking, min- 
ing. irrigation, water-works and sewerage. Hoisting 
Machines of all sizes and styles suitable for contractors 
railroads, bridge-builders, coal yards, quarries, ete. 


Complete outfits with all appurtenances, furnished at 
short notice. 













nf & Ash 
. Mich.; 


i k 
Leitelt Grand Rapids s,Mich 
— ; Kruse &Ba 





GUILD & GARRISON, 


BROOKLYN, N. Y. 
STEAM PUMPS, 
VACUUM PUMPS, ; 
AIR COMPRESSORS. 
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THE CLARK FISHER» 7 ' BRIDGE” JOINT. 











TO CO 


ONTRACTORS. 


THE NEW ERA RAILROAD BUILDER | 


will build 4-foot Embankments or the Base of Large Embankments at a cost of from 1} to 
cents per cubic yard, and will load wagons at 2} to 3 cents per cubic yard. 


WHICH WE STAND READY TO PROVE, 
Send for pamphlet to the 


The New Era Manufacturing Co.. 


81 NORTH ASHLAND AVE., CHICAGO. 
SHOWING THE CHEAPEST METHOD OF HANDLING EARTH. 


Bagnall & Loud Block Company, 


The largest and most reliable 
manufacturers of 


TACKLE BLOCKS 


in the United States. 


Would call attention of CONTRACTORS, BRIDGE BUILDERS an. to their specialties 
Improved self-adjusting five roll Roller Bush Blocks. Improved Self-lubricating Metaline 
Blocks. Improved Self-locking Link Snatch Blocks. Improved Wrought Iron Blocks 
with rolled edges to save wearof rope. Be sure and call for the Star Brand of Blocks 


when ordering from dealers, 
HAND POWER PUMPS. 


‘LOUD PATENT” 
A large capacity, and easy working pump for 


Water Works, Sewer Contractors, Foun- 
dation Builders, Mines. Quarries, 


or wherever it is desired to raise a large quantity of 
water, by hand power. 


The pump has large valves (accessable by hand) and 
will pump water containing sand,gravel, sewuge matter, 
ete., without choking or with any perceptable wear, 


Capacity from 3,000 to 4,500 galions 
per hour. 


These pumps are simple, durable and low priced. 
Send for circular and price list. 


162 Commercial Street, Boston, Mass. 
NEW YORK OFFICE, 33 SOUTH 8ST. 


THE BUSH INTERLOCKING BOLTS. 
SAFETY, ECONOMY, 











(OF WROUGHT IRON AND STEEL.) 


END VIEW, 


Combined support of TWO TIES ACTING AS ONE 
for each joint, and rail ends carried directly by the 
arched beam and screwed DOWN to it with a force of 
15,000 pounds—making practically a continuous rail. 
No holes in web of rail—whole surface of base for sup. 
port and wear. No breakage of Rails or Joints. No“low 
joints.” No “creeping.” No loose nuts. Oost of 
keeping up track reduced to one-third of that with 
Angle Bars, snd giving smoother surface. 
For further information, address the 


Fisher Rail Joint Works, 


1-5 of Full Size. 









TRENTON, N. J. 
SUPPLIES 
Sole Agent. AUTOMATIC 
Henderson’s PIVOT Turntables, Rails, | JOHN N. POAGE, 
| plignderns Shop Tools and Machinery and | Water Columns. aie 
everything used in the construction, equip- | a Cincianatl, 


ment and Secesten of Railroads. Second- 
hand Rolling Stock, Old Kails, Old Whee “1s | 
and Wrought Scrap Bought or New Material | 
given in Exchange. 
F. JORDAN, . 
200 r roadway, New 


TANK VALVES. 


York. | 





0. W. LEAVITT, ROBT. J. 8. WHITE. 


C.W. LEAVITT & CO. 


161 Broadway,N. Y. | 
CONTRACTORS SUPPLIES, 
Rails and Railway Equipment. New ‘and | 
a THE CLEVELAND STONE COMPANY 
SPECIALTY. ‘ QUARRYMEN OF 
RAILS, LOCOMOTIVES, and CARS Bef and Blue Amherst and Beres 
For prompt delivery. Correspondence So- | Building Stone. Sawed Stone, Curbing, Split 


licited. | and Sawed Flagging, Bridge Stone, Ete. 
STEEL RAILS 


Wilshire Building, Cleveland, O. 
Foreign and Domestic, Light Sections kept in 


SEND FUR CATALOGUE 
stock with all FASTENINGS, SPIKES, and 

ACCESSORIES, New and SECOND HAND 
LOCOMOTIVES and CARS, 


HUMPHREYS & SAYCE, 
No. 1 Broadway. New York. | 








NIEL McDON ALD. Pres F. W. CHILD, See. 
Vv. A. WiLDER, Treas. 


N Y, RAILWAY SUPPLY CO. Limited, 


40 & 42 Wall St., New York. 

Dealers in steel Rails, Fastenings, Spikes, 
&e. Locomotives, Passengers aud Freight 
ears, Electric Motors and Equipment. Con- 
tracts negotiated and Railroad securities 
placed. 





FOR SALE. 
Contractors’ Supplies of all Kinds, 


RAILROAD EQUIPMENT For Sale. 
Rails, Spikes, etc.,Water Sewer and Gas Pipe | 


3 77 ; Thirty-six Standard 
Mill Machinery, Tools and Impiements. Have been thoroughl; 
WE PAY CASH | first class condition. 








Gauge Dump Cars, 
y overhauled, and ar, in 





For Old Iron, Rails, Se ,and Buy and Sell | |} Also, one Cook & Rymes, 6 x 12.; one Osborn 
Old and iecond-hand Seapets of ae Des | Works. 6% x 10.; Two Kendall & Roberts 7 x 
cription. Correspondence Solicited. 2 ; ae oe > M. . one 4 ive es i Restos 
tngi es, ali » good orde 
BARROWS & CO.,.64 & 66 Broadway,N.¥ | | Compressors, various makes. For furthor 
particulars apply to 3c astro 
TALLMADGE DELAFIELD un Broadway, Hee York 








Railway Supplies. 


Dealer in old and new RAILS, RAILWAY | 
PLANT and LUMBER. Correspondence so- 
licited and quotations promptly furnished. 


95 Liberty St., New York. 
Telepbone cali Murray 133. 


RAILROAD 


SUPPLIES of every description mood, ia 


For Sale. 


C. E. Lyon, Box 1024. Waukesha, Wis., has 
a broken file of ENGINEERING News for the 
years 1882 to 1886 inclusive which he will sell. 
____ | Parties will address him direct. Also acopy 

| of Humber’s Water Supply, 


[FOR SALE, 





ay <a 24x30 Straight 





Line 
oe 


---Air Compressor, m- 

ROADS. Second hand LOOOMOTAVE of R ES proved,” Ingersoil manu- 

PASSENGER CARs jin good servic aie: — facture, in perfect yaaues, order, delivered 

slition, for IMMEDIATE DELIVERY. on cars at Washington, D. C., for $1,800, cash 
Write for description and prices. Address, 


BECKWITH & QUACKENBUSH, 


Contractors. 
Georgetown, D. C. 


GEO. H. CAREY, 
No. 1 Broadway, New York. 








FOR SALE. 


Machinery complete for one DIPPER 
DREDGE, of capacity from 1,200 to 1,800 cubic 
yardsaday. Ready to place in boat. 


SAFETY, ECONOMY, 


9— 

FOR SAL Locomotives, Rails, 
Dump Cars, Hoisters, 

Boilers, Engines, Derricks, Scravers, 

Crushers, Pumps, Drills. Lot of Rails 


SAFETY, ECONOMY, 


SPREADING OF RAILS ABSOLUTELY PREVENTED. 
These bolts have been tested for FOUR YEARS, and are a by some of the most eminent R. R. 


officials in the country. The: humber of first-class roads, witn the most satisfactory resulis 
References given with price {ist acd fut I full deco Geccriptive circulars onfapplication to 


THE BUSH INTERLOCKING BOLT CO., 
267 South Fourth St., PHILADELPHIA. 








Readers of Excineerinc News will oblige by mentioning 


this journas when corresponding with tts advertisers. 


in good order. Excavator, Steam 
*| Lighter. Write for what you want. 


W. 8. MIDDLETON, 
52 John &t., N.¥ 


“Iron Clad” Fibre Track Washers. 


Perfected by Ten Years Experience 
SURPASSING ALL OTHER LOCK-NUT DEVICES IN 


Durability, Effectiveness and Cheapness. 


Strengthened and Protected from Weather. 
Cannot be Crushed or Burst, 
Will not lose their Elasticity, rot Rot. 
Adapted fer both Pfain and Angle-bars 


i VULCANIZED FIBRE CO., 


WILMINGTON, DEL. 
NEW YORK OFFICE, 15 DEY STREET. 


% 


For price and further particulars, address 
POUND M’F’G. CO., 


15-6t Loekport, N. Y. 
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HELL MANFATORNCCMPAY, 4,099 WATER METERS 


NEW YORK OFFICE, NO. 45 BROADWAY. 


Builders of Water Works NATIONAL METER COMPANY. 


GASKILL PUMPING ENGINE, MANUFACTURERS OF 
ane CROWN WATER METER. 


Test Duty of 127,170,000 Foot Pounds. 


AND AN AVERAGE JOHN C. KELLEY, President, 
YEARLY DUTY OF 105,426,000 FOOT POUNDS. 


For one hundred pounds of coal. Send for Circular. 


TRAUTWINE’S | portable Contitugal Pump. (INI WATER METER CoO. 


MADE AND SOLD TO DATE BY 


April 1, 1887. 252 Broadway, New York 








ENGINEERING WORKS (Established 1868.) WORCESTER, MASS. 


MANUFACTURERS OF 
(imil Engineer's Pocket-Book ROTARY AND RECIPROCATING PISTON 
ath thousand, 1886), revised and enlarasd. 


866 pages, morocvo flaps, —- - WA F E R Mi E q E R S @ 


Prices and description of manufactured ar- ial PRESSU RE REGU LATORS FOR 


ticles, ete., revised to date. 
STEAM, WATER AND NATURAL GAS. 


; Twelfth revised edition 
Railroad Gurves, sisc"iimecair, “ga-s0 
Steam Gongs, Chronometers and other valves for steam fittings. Patent Bands, Taps and 


Earthwork. Measurement and Cost, 
Fittings for Water Pipes and general Hydraulic Works. 


New revised edition, (Shortly.) - $2.00 














PUBLISHED AND FOR SALE BY Furnished, if desired, with Clutch Coup- 


JOHN WILEY & SONS, | Hagktetfuts iscomnect Pump and use as) SHAFTING DEPARTMENT RELIANCE 
: Sites 


Send for Circulars and Prices to 
15 ASTOR PLACE,NEW YORK. | THE LAWRENCE MACHINE CO. BDISON MACHINE WORKS HY 
Mailed and prepaid on the receipt of the Boston Mass 1 spams be : 5 


° 
price. Sales De ments conducted by John Post, Jr., & Co., 
Special terms when ordered in quantity. Meson Bu ding, coton, Bee: eeivanks & Co. one 
‘ » ire ej) ashington Ave, ou o.; H. P. Gregory 0., - 
seeepoenne, circulars and specimen pages | Washingt » Be Leela, io; A. P. Gregory & Oo. 23 aes = 
- TH ie i 
Im 


KS, 


‘0 





» THE WAGNER 
noe Patent Steamed UndergroundFilters& Reservoirs 


Mi MERE 





Zz ‘Cl 









NI 4davnN 






(as TOT Tapa 


» UOT OF PUP OZ 


Points of Superiority and Reasons Why they 
are preferred to all Others, 


Ayoede 


ist.—Their yield, as compared with driven and other wells, is, at 

* the lowest practical calculation, one-half more. 

-  2d—They are almost absolutely free from impactation; but, 
3d—Could, in the event obstruction took place from any cause, 

be steamed out anew for two to ten per cent. of the cost of making 


any other style of wells good as new when once obstructed by im- 
pactation, overflow orany other cause. 





4ZIS HAO 


r, 
“ 


a) 


4:h—They are the cheapest, most satisfactory and most durable 
wellsin existence 


5th—They are the safest of any kind from surface tainting. 
6th—They need have no surface exposure and wear. 


7th—They yield colder water than any others, and are a great 
saving to brewers, distillers, etc., for cooling purposes. 


8th—For Water Works in Cities, Towns, Villages. Asylums, and 
Water Supplies for Paper Mills, Starch, Sugar and other Factories, 
they afford most complete satisfaction, yielding water as pure 
and crystal-like as can be obtained frem the purest of mountain 
springs. 


We provide cities, towns, villages, asylnms, mills, factories, etc., . 
with filters only or Water Works complete, on liberal terms, and SALESKOOM ; 
guarantee satisfaction, For further particulars, address rT) DEY ST N Y 

Tr T . ~ ™ * . 
rhe National Water Supply Co., 


Commercial Gazette Bidg., CINCINNATI O. SHAFTING, PULLEYS, HANGERS, 
COUPLINGS, &c. 


Write for Illustrated Price List with Discount 


JOHN GILLIES, Machine Moulded Pulley Cast- 


DOCK & BRIDGE BUILDER, The Cockburn Barrow & Machine Co. ings for sale low. 


MANUFACTURERS OF 


on -eee Stuebner & Woods,| iva _ 
RAILROAD CONTRACTOR FOR r MANUFACTURERS OF 


NO ragga 
Trestle Work Buildings Ete, Self Dumping Steel & Iron | MEGE OUGHT ste) hag a 


‘qJV'T punosy 10 oseg proig ‘seqoul 


WORKS 


10 ZL 4st OF ' 


- Absolute in its actions in any position 
Under complete and instantaneous contr 


SSUPERIOR TO ANY JACK NOW MAD 


SCHENECTADY, N. Y. 


3 z 
ENELT & EISENHARDT, Mkrs. 


—— 


Wea 
HOISTING TUBS, | f@=aivs Tr oa 
Side and Bottom-Dum ng Car, oe < = ey ie 


Iron Wheelbarrows, Hoisting’ | SESS & | _ 
TR a! aie) 






jou: e 
168 & 170E 3rd. St., 
Long Isiand City, N. Y. 
Circulars on application 








|INEW CONCRETE MIXER. 
PILES supplied and driven at Lowest 234 to 240 Eleventh St., Jersey City, N. J. 
Rates. All kinds of Timber fur- 


Third Issue ready,1887 ‘‘ Statistical Tables 
nished by the cargo. 


: of American Water Works.”’ Price, $2.00 > 4 , 
31 & 33 Broadway, New ase Sent prepaid on receipt of price by 
Rooms Nos. 46 & 47. 
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CAR CASTINGS, 
GRATE BARS FOR OCEAN STEAMERS, 


AND GENERAL FOUNDRY WORK, 


FROST & ADAMS, FAUTH & CO. 


] 
37 Cornhill, | MANUFACTURERS OF 





Engineers, Surveyors Bostow, Mass. ENGINEERING INSTRUMENTS. | 
leatts - of graduation, powerful telescope, lightness 
AND greal creagth, compact construction and first class 


Tapes, Chains, Cae are the chief characteristics of our instru- 

Draughtmens’ Supplies. Pi re ks, &, | ments. ‘Send for catalogue describing the best solar 
"pence s0 hance IEEE STEEN ie OOKS, - | attachments nd Vertical Sighting Arrange- 
Mail orders promptly atvended to. Send for illus- ment in use, 


trated catalogue. : WASHINGTON, D.C. 
err. 3 EB. BC eB Ta. | 


Manufacturer of first class 
Engineers & Surveyors 


Instruments 


AND SUPPLIES. 


| 
Instruments carefully repaired, adjus- | 
ted and redivided, 


16 Burling Slip New York. 


G. S.WOOLMAN, | 


116 FULTON STREET, 


NEW YORK 


200 page Catalogue of Engineering Instru- 
ments and Drawing Materials on applica- 
tion and mention this Journal. 


ACME - TESTING MACHINE 


FOR TESTING CEMENTS AND MORTAR. Indispensable to every Engineer. 
Accurate, Portable, Interchangeable, $50 Each. 


Get Circulars. AGME TESTING MACHINE, Drawers. Hartford, Conn. 


OFFIcE OF CHEMIST, DisTRICTOF CoLUMBIA WASHINGTON, D.C, J 21, 1887. 
ACME TESTING MACHINE, HARTFoRD, CoNN * eae 


| 
Dear Sire: I bave had your “Acme Testing Machine,” for testing cements and mortare, on trial and under | 
examioat oo for about t* ree mon‘ hs, and it gives me great pleasure to say that I find it of great aavantage in } 


Pp 
tes ing cements on accourt of i s handiness, i's portab: lity aad re op account of its accuracy, and | full 
1 ppreeiate its value for the purpo-es for which it is inteoded. Respectfully E. J. DeSMe. pr. 


JACKSON BROTHHDERS, 
New York State Drain Tile Worlks. 
Works and Main Office on 3rd Ave., ALBANY N. Y. 


Over 13 Inches Long. 
By Cargo or _— 





EXORLLER® Ream Coptes of quething writ- 


n or drawn wi ‘ij 0 CO T Writer) 
oy the Pate A 
Only equal- 
led by pgual- 


raphy. AU (0 
(UrocoPYisT Co., 166 William street.New York 




















Prices that cannot be 


Sada ae ae oe = under quoted. Tiles 

ua ty p B= TH, == ——J delivered on board 

ore List o = ieee ears or boat in this 
ion 


city free. 


ROUND, SOLE AND HORSE SHOE 
Our new improved Machinery makes a Superior Round Tile, excelling anything offered be- 


fore and at greatly reduced prices. First premium wherever exhibited. Drain Tile Ma- 
chines for sale, 


Ey AE ULOHINS TANIA 


ASBESTOS ude 





THIS ROOFING is the perfected form of portable Roofing, manufac- 
tured by us for the past twenty-seven years, and is now in use upon roofs 
of Factories, Foundries, Warehouses, Cotton Gins, Chemical Works, Rail- 
road Bridges, Cars, Steamboat Decks, etc., in all parts of the world. 

It is supplied ready for use, in rolls containing 200 square feet, and 
weighs with Asbestos Roof Coatings to finish, only about 85 pounds to 
100 square feet. 


It is adapted for all climates and can be oa, applied by unskilled 


workmen. Samples and Descriptive Price List free by mail. 
H. W. JOHNS MANUFACTURING COMPANY, 
SOLE MANUFACTURERS OF 


H. W. Johns’ Asbestos Fire and Water Proof Sheathing, Building Felt, Steam Packinc: 
Boiler Coverings, Liquid Paints, Roof Paints, Roof Cement, Fire Proof Paints, etc. 
" 175 RANDOLPH ST., CHICAGO, ILL. 


NEW YORK PHIL ANE! PHA 


ALWAYS MENTION 


* Engineering * News * 
When writing to Advertisers. 


TONTDON 
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m PIPES. TESTED 10 300 POUNDS HYDRA GapRESSi i 





MANUFACTURER OF CAST IRON PIPES FOR 


WATER, GAS 4% STEAM. 


Offices : ALLENTOWN, PA., and 91 LIBERTY _ NEW YORK. 


STACKPOLE & BROTHER, 
SURVEY ING AND NA UTICA “a 
INSTRUMENTS, 
Sextants, Theodolites, Transits, Levels, Rods. 
Chains, Tapes, Etc. 
4 FULTON ST., NEW YORK. oe 


BRBEUFEFEL ct ESSE 


MANUFACTURERS AND IMPORTERS OF 


SURVEYING INSTRUMENTS, 


RODS, CHAINS, TAPES, Etc. 
ALL GOODS WARRANTED. 
127 FULTON and 42 ANN ST., New York. 


a x f : 
Ol |: KN & () BUFF & BERGER, 
e. NC » b aS&. 
pe “9 Ne. 9 PROVINCE COURT, BOSTON, B 


PHILADELPHIA, 














Manufactur- 
ers of all 










t 
MANUFACTURERS fe 
or proved. 
SURVEYING, EXNGINFER- 
ENGINEERING and ING and ANT RONOMICAL 
SURVEYING INSTRUMEATS, 
INSTRUMENTS, Large Illustrated Cata- 
logue and Manual! of their Engineers’ & Sur 
QUEEN a co’s., veyors’ Field instruments etc., on application 


Improved Engineer's HELLER & BRIGHTLY, 
Transits & Levels, | .qnot rg, Spring Garden and Kidge Avenue 


Philadelphia. 
Tapes, Chains. Rods, Rales Without decreasing size of any 
Drawing Material and 


pare, of or aptineee Transit 
> > we have in the weight one- 
DRAWING PAPER, halt. An ordinary Transit Tele- 
scope magnifies trom 10 to 12 di- 
ameters; our new Transit Tele- 
scope (length W'¢ inches, shows 
objects erect and not inverted) 
— 2% diameters, and will 

time on a watch-dial at 983 
feet. Ser new Mining Transit 
weighe Shy he. 


oa ist ee b desorption of our New Catalogues sent on 
lie 


LATEST IMPROVED 


ENGINEERING, SURVEYING 
AND 
MINING INSTRUMENTS, aoe ae mae 


MANUFACEUBED BY - since —o aa, has ordered d 
HEER & SEELIG, ransits, Levels, etc., and on a 
logical Su by 
(Successors to L. R. St er. State Geologt rveys now in progress, an aoe 4, all 


Engineers who bave work irin 
192 & 194 Madison BSt., Cee, 2 = riptiveandi ustrated — ) yy sent ot pestepeld 
Write tor illustrated catalogue. 


on application 
Instrnments carefully repaired . amen 


HERM. PFISTER, 


Successor to 
R. WHITCOMB & CO., 


Manufacturer of 











A Established 1820. 
YOUNG & SONS 
Engineering 


SURVEYING 
AND AND 
Engineering 1 
Instruments, Surveying 
195 West Fifth St., 


Cincinnati, 0. 


All kinds of Repairing 
ceases ee OM renee 


Instruments. 


43 N. Seventh St., 





IMPROVED PHILADELPHIA. 
Raginsering & Surveying eet ie 
L. BECKMANN 7 AUT ENED 2 z 
57 Adams St. — ay AF } as ~~ s et Ts 
ces TODO, 00. | BEE eT cas aes 





SURVEYORS’ AND ENGINEERS’ | (lmmeeceunenmecnscteiras 


Peete “STAMPED WITH NAME pera 
INSTRUMENTS and SUPPLIES, 
T.H. RANDOLPH, 


61 W. 4th St,, CINCINNATI, O. 
Established 1853. Send for Catalogue, 
emanates 


118 W. 6th St., Kansas City, Mo. 
J.L. BROWER, 
DRAUGHTING SUPPLIES. 


T. Alteneder’s instruments. 
Eastern Prices. 2ead for Catalogue. 


W.& L.E. CURLEY, 


TROY. N. Y 
MANUFACTURERS OF 


Civil Engineers’ and Surveyors’ 


INSTRUMENTS. 


Will send Illustrated Price List of ne® im- 
provements on application. 


: 
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WHITTIER MACHINE COMPANY 


SUCCESSORS TO THE 


Boston Machine M’f’g Co.., 


Manufacturers of the original 


COFFIN VALVE 


—FOR— 


WATER, GAS & STEAM, 


Fire Hydrants, 


POST and LOWRY. 
Check and Foot Véliion. 
SLUICE GATES, 
and all kinds of Service Supply. 


IRON and STEEL BOILERS, TANK WORK. 


Works: Cranite. Cor. First St. 
SO. BOSTON, MASS. 


* SOSTON MACHINES 
Uhh 7 Ve 








ESTABLISHED 1844. 


A SCHRADER & SON, 


Manufacturers of 


Submarine Armor 
aND 


Ziz Atiantic Ave 
foot of State St. 





BOSTON Diving Apparatus. 
Sub-marine 32 Rose St.. New York. 
Diver, Improved Bolt Helmet 
BE. BR. LOWE 
Engineer SUBMARINE ENGINEER, 
rn WRECKER AND DIVER. 
Contractor. Ships examined and repaired 


without docking and sunken ves- 
sels and cargoes raised. Subma- 
rine drilling, blasting, laying 
foundations for bridges.ete. Re- 
airing Marine Railways. Wreck- 
S ng Pontoons and divers always 
in readiness. No. 2 Coenties Blip. 
Residence, 361 Pleasant Ave 
W. Cor. E. 119 8t.. New York. 





Concress ST. BOST. ON. For Sale at this Office 





WOOD PRESERVING WITH WOOD GREOSOTE OIL. 


Office Carolina Oil & Creosote Co., , Wilmington, N. C., Jan. 1, 1886. 


The Carolina Oil and Creosote Company, located at Wilmington, N. C., 
the sole proprietor of the patent for manufacturing Wood Creosote Oil and injec- 
ting said oil into wood, which is guaranteed by the company to preserve the wooa 
against the ravages of the teredo worm and other insects in salt water as 
well as against dry and wet rot. Wood properly prepared with Wood Creosote 
Oil is recommended by the Company for Street Paving, Railroad Ties, Bridge 
Timbers, Trestles, Telegraph Poles, Fence Posts Piling for Piers and 
Wharves. Being located in the largest pine section in the world, and manufactur- 
ing our own Creosote Oil, the Company can fill the largest orders with satisfac- 
tion as to price, quality and despatch in delivery. We refer, by permission to 


Gen. Q. A. Gillmore, U. 8. Engineer Corps Now York City; Capt. W. H. Bixby. U. § 
Engineer Corps, Wilmington, N. C.: Dr. John Hamilton, Surgeon General Marine 
Hospital Service, Washington, BD. G.: Oo W. is fa Comptroller of the Currency, 
Washington, D 'C.; Capt. John F. Devine, General Supt. Atlantic Coast Line, Wilmington 
N.C.; Senator M. C. Butler, Washin ton, D. C.. Senator P. B. Plumb, Washington. D.C. 
Senator Wm. Mahone, Washington, D. C.: Senator Warner Miller, Washington, D. C.; Hon 
Geo. West. M.C., Washirgton, D, C. and Capt James B. Eads, New York City. 

For further particulars address 


LUDWIG HANSEN, Gen. Supt., Wilmington, N, C, 








THE EDDY 





(ame ane aw 
oe 


STAND PIPE 


FOR WATER WORKS. _ 
TANKS AND STEAM BOILERS 
OF STEEL OR IRON, CONTRACTED FOR BY 


ALFRED WEBB & CO., Manufacturers, 


CHATTANOOGA, TENN 


PIPE ae 


FOR STEAM PIPES, BOILERS, 
and all Hot Surfaces made in secti-ns 
three feet long. Easy to apply; light 
and che: p. These goods are used at the 
Continental Works, Brooklyn, 

ASBESTOS MATERIALS, 


CHALMERS-SPENCEICO., FOOT OF EICHTH ST., NEW YORK. 
BRANCHES: Phila, 34 S. 2d St. Chicago, 144-146 E- Lake St. Pittsburg, 37 Lewis Block. 


HAYWARD’S EXCAVATOR AND DREDGE, 


SELF FILLING 


SELF DISCHARGING. 
STRONG, SIMPLE, DURABLE, 


Can be attached to, and worked on any 
style of Hoisting Apparatus. Does 
not require a skilled opera- 


tor to handle it. These 5 
OPEN. CLOSED. 


EXCAVATORS WILL DIG ANYTHING A SPADE CAN PENETRATE. 


For Prices, Sizes and full information, address 


J. H. HAYWARD, Sole Agent, 11 Pine Street. New York. 
THACHER & BREYMANN, 


Submarine Engineers & Divers. 


Contractors for Submarine work of all kinds where divers are required. Recovering 
sunken property 


Laying Submerged Pipes for Water,Gas and Sewerage a Specialty 
Estimates and Consultation promptly given. Correspondence solicited. 


Office: Room 1, King’s Block, Toledo, Ohio, 


SUMMERVILLE CREOSOTING WORKS, 


CHARLESTON, S. C. 


Yellow Pine Timber of all Dimensions. Cross Ties and Piling, Creosoted with 


DEAD OIL OF COAL TAR 


by a Process approved, and accepted by U. 8. Government Engineers. 


Piling Creosoted in single Cylinders thereby assuring uniform treatment. 
Any portion of the log can be treated, 


Fredvk. VW. Crocker. Agent 
CHARLESTON S. C. 


THE LEHICH VALLEY 














VANDERBILT & HOPKINS, 


Lumber Manufacturers, 


Railroad Ties 


CREOSOTING WORKS 


er: ete Amboy, N. = Walks = Rerg 
Oak, Cypress, Spruce and Homlock Plank. osoted 


Lamben, rue and Ties creosoted with DEAD OIL OF 
Lumber, Timber and Piles. DIMENSION LUMBER 
SAWED TO ORDER. AL TAR. Creosoted timber furnished 


Cc it rome t 8 fee 
120 LIBERTY ST.. NEW YORK. | “?* ty Surect tathcad Water Creteetencon. 








timber for all Approved by th 


other insects pre 


Tae EPPINGER ct RUSSEL, 


those who bave used our timber since 1879: 
“on DykEs.—Gen. Newton, U. = A., Gen. Gillespie, 
U.S. A., Gen. McFarland, U. 8. A. 
s wick BurAkWATER—Gen. Re Roberts U. 8S. A, Gen 


FOOT OF SIXTH STREET, GOWANUS CANAL, BROOKLYN. | ,Fo®,” 
: New York Office, 160 Water Street. ment of 


REFERENCES: 
Reference is made to the following, being a few of 


U. 
HARFS.—Gen. ‘Abbott, -A., Hoadley & Co. 
Costa. Rica, National. ‘Bto re Sen ¥ york. bepar 
Docks, New Yor ik. ‘Tam R., Fia., a 
ERR. Charies- 


Ni 
on, Grand Trunk R. RR. Kgs nails. 1 rae Valley Peis’ R, 


Timber Creosoted by our improved process. Creosoted Piles and Railroad Ties furnished Saragca iro Philadel o@ Reading © 2 
GEO, 8, VALENTINE, Manager, 


Introduced in 1838, and up to 1886 aeAP — Oe Coat. 5a5 is the only known product that will preserve 
mmittee on 
ma Society of Civil Eoginesrs, We use eniy ' the best DEAD OIL OF CO 
ms since 1838, and is to-day the only known product that has cucsentelly’ wi 
vented decay and added strength to timber. 


Fo Bripars.~N. Y. rooklyn Bridge, New York, A 
P, -—" r. ©. E., New York. 
LOCKS. — J. T Pierson, Hayti. For SEW- 
Preservation _of Timber” of the American sanee —-. B. Hill. C. E., 
AL TAR which has stood the tests} For UNDERGROUND } Y. &N. Jd. Tel 
the ravages of marine, and | Co.. Brooklyn. 
For Dey Decks J. & J. Yorston, Pictou, N.S 
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VALVE MFG. CO. 


938 to 954 River St., 67 to 83 Vail Ave., 
TROY. N. Y. 


LUDLOW 


Double and Single Gate, 4in. to 
48 in., outside and inside Screws. 
Indicator, ete. for Gas, Water, 
Steam and Oil. Check Valves, 


Hydrants. 





#2 SEND FOR CIRCULAR. 


VALVE CO. 


MANUFAOTURERS OF PATENT 





rh 


DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETC., ETC.. ETC. 


163 ALBANY STREET, 
BOSTON, MASS. 


Edgarton Bynner, 94 Liberty St., N.Y. Sales Agent. | 


JAMES FLOWER & BROS, 


30, 32, 34 and 36 Brush Street, Detroit, - 
MANUFACTURERS OF JAMES FLOWER’S 


NOISELESS CHECK & PUMP VALVE, | 
Patent Loose Disc Stop Valve, 
ANTI. “PRERZING S18 HYDRANT with Pooes Frees a 


Patent Positive tive Waste. PLEX VALVE FIRE HYDRANT 








Send for Silas 





JULIUS JONSON, President. JULIUS ELSON, Treasurer. 


JONSON FOUNDRY AND MACHINE COMPANY = 


PATENT [MPROVED NON-FREEZING 


HIRE HYDRANTS, 
IMPROVED STOP COCKS, 


from 4 to 48 inch diameter. 


WATER WOoREHBS SUPPLIES. 
CABLE RAILROAD GRIPS AND MACHINERY. 


RAILROAD CROSSING CATES. 


Castings of all kinds and general machinery. Write us for what you require. 
118th Street and Harlem River, New York. 


} 








4. F. MOFFETT, H. C. HODGKINS, C. E. 4. V. CLARKE, C, E. 


MOFFETT, HODGKINS & CLARKE, 
ENGINEERS AND CONTRACTORS, 


WATERTOWN, N. ¥Y.- 
F. A. HINDS, - - - Consulting Engineer. 


SPECIALTIES: Construction of Water-Works, Gas Works, Electric Ligh 
and Sewerage in Cities and Towns. Also, general Rallroad Engineering 
and Construction. Plans, Specifications and Estimates prepared, 


New York Office 34 1-2 Pine Street, Wm. Henry Baldwin, C. E., Manager. 


ting. 





D. W. Hitchcock, Chairman, Financial Agents : Jas. &. Kuhn Treasurer. 
E. © Converse, ViceChairman. . M. Payson & Co., Portland, Me. W. S&. Kuhn. Gen. Mang’r. 


American Water-works & Cuarantee Co., 
PAID UP CAPITAL $500,000. 


OFFICES : McKeesport, Pa. 104 John Street, New York. 70 Federal Street, Boston. 
GENERAL MANAGERS OFFICE, MUNCIE. IND. 


SPECIAI.TIES: BUILD and MAINTAIN WATER-WORKS, CAS-WORKS, ELECTRIC 
LIGHTING and SEWERACE In Cities and Towns by Franchise or Contract. 


VALVES. valves AND GATES 


Foot Valves, "Yard and Wash WITH OR WITHOUT INDEPENDENT VALVE 


FIRE HYDRANTS. | 


CHAPMAN 'VALVE = co 


MANUFACTURERS OF 
STEAM. GAS AND WATER 


FIRE HYDRANTS 


All Valves and Hydrants furnished with BABBIT 
METAL SEATS and 


NON- CORROSIVE WORKING PARTS 


GENERAL OFFICE AND WORKS: 
Indian Orchard, Mass. 


TREASURER’S OFFICE: 


2 KILBY STREET, BOSTON, MASS 


ALE WORK GUARANTEED 


HOLYOKE HYDRANT & IRON WORKS. 


(Successors to Pattee & Draper.) 
Sole Proprietors and Manufacturers of the 


HOLYOKE FIRE HYDRANT 


THE MOST RELIABLE AND DURABLE 
HYDRANT MADE. 


Warranted not to freeze in any cli- 
mate, as it drips two inches below the 
bottom of the main pipe. 





For further information. address the 
Manufacturers, 


HOLYOKE, MASS., 


Edgarton Bynner,94 Liberty St,New York. 
Sales Agent, 


THE BEAUMONT FIRE HYDRANT, 


Extract from the Re epost on Hydrant Tests by Selim H. Pea- 
body, Ph. D.; L, L. Regent University of 
lll. and Prof. of Mech. En ng. 


Hydrants Used Without Nozzie 50 Feet Hose. 


= 
a COPEL DER 














bh atec ’ 
NAME OF HYDRANT Pressure at| ed pres |pressure in ly ise h arge in 
| gauges, | sure. hydrants “ is per 
Lbs. Lbe Lbs min at Q 
BEAU MONT— 
Inlet. A dia ks os ccdkines 64.4 66.42 
ésonsweue 57.5 65.79 0.63 4678.18 
LUDE Ow - (ae ate). 
Inlet. susie at 71.7 73.72 
Outle Ne a a ge Leek Ue 48.5 56.19 17.53 687 .32 
CREGIER~—(c ompression). 
BUR cccesdrcgsccceccesavees 80.1 81.9 
IE citdd pened i nimtneene 44.2 51.53 30.37 614.70 


SEND FOR FULL REPORT 
RICHARD BEAUMONT, 


Manufacturer. 





KANKAKEE, ILLINOIS. 


~ GALVIN BRASS & IRON 4 
WORKS, 


MANUFACTURERS OF 


Conical Compound Wedge Gate Hydrant. 
VALVES 


FOR WATER, STEAM, GAS AND OIL. 
General Office and Works 
DETROIT, MICHIGAN 


Branch Office, 152 and 154 Lake Street, Chicago, Il. 
SEND FOR CIRCULARS. 


EVERSON & LIDDLE, cenzea: contractors 
AIR COMPRESSORS, STEAM DRILLS, 


Traveling Derricks, Steam Pumps. oe Relate aataee and Horse Powers for Saie 


NEW SEWER EXCAVATING MACHINERY 


call especial attention. Greatest Economyand Sreed and Safety for Laborers. Leas 
poseible eerection to street traffic. Correspondence solicited with Engineers, Contracto 
City Authorities and any parties baving trenches to excayate. Machines rented or sold. 


T ling and Shaft Sinking a specialty. 
362 WALNUT ST, LOCKPORT! N. Y 
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AMERICAN SEWER PIPE CO., AKRON, 0. 


Mr. W. H. BRADLEY, 
Late Supt. Sewers, Boston, Mass, 

















For quality we refer by permission to the 9 
following eminent Civil Engineers: 


AMERICAN SEWER PIPE CO, 


AKRON, OHIO. 
Original and only Manufacturers of 


STANDARD AKRON SALT GLAZED 
SHWHE PIPE. 


“THE BEST 1S THE CHEAPEST,” IT LASTS FOREVER. 


Agencies for sale of Standard Akron Salt 
Glazed Sewer Pipe, in all the principal 
Cities of the United States. 


For further information, address we 
American Sewer Pipe Go. 
A Liberal Discount to the Trade. Send for Price List. 


Messrs. W. S. & ALFRED EGERTON, 
Engineers in charge of Parks, 
Albany, N.Y 
Mr. J. W. ADAMS, 


Sanitary Engineer, Brooklyn, N. Y. Mr. W. W. WILSON, 


Chief Engineer and Superintendent 
Yonkers Water-Works, Yonkers, N, Y, 





Mr. J. HERBERT SHEDD, 


Late Chief Engineer Providence 
Water Works, Providence, R. I. 





Col, G. HOWARD ELLERS, 
Chief Engineer ; Sewerage Department, 
Chicago, Ills, 





ELS SHIPLEY, President. ESTABLISHED 1856. 


SAM 
JAM : MIcHELL LON, Secretary. | e 
Witatsies soem |Warren Foundry and Machine Co.. 
IRON W ORK S WORKS AT PHILLIPSBURGH, NJ. 
GLOUCESTER CITY,N.J. NEW YORK OFFICE, - - 160 BROADWAY 
CAST-IRON 2 


GAS AND WATER PIPE, 


Vulves and Hydrants, Flanged 
steam and Pumping Pipe 
Artesian Well Pipe. 
Suzar Houxe 
Castings, Retorts, Filters, Etc. 








No. 6 N. Seventh St.,Phitadeipnia.| CAST TRON ¥ W, ATER AND q AS PIPE, 
; FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
W a oo ae ALSO, ALL SIZES OF FLANGE PIPE FOR SUGAR HOUSE AND MINE WORK. 
ater : AND >» Gas-Works Supplies. Branches, Bends, Retorts, Etc. 
READING IRON WORKS, niente: ei on es tein P.D. WANNER Chairman. A. H. MELLERT, Secretary and Treasurer, 
Wrought Pipe, Tubes. aad Special Work ot| PIPE, SPECIAL CASTINGS, Ero. MELLERT FOUNDRY AND MACHINE CO.. LIMITED, 
CHAPMAN VALVE MANUF’G CO., VALVES AND HYDRANTS, READING: PA: 
Specifications for bids solicited and estimates of cost on all Engineering Work in Iron given. 
— the specialties of the Scott Foundry, such as Heavy Machinery, Boiler and Tank WROTE, eT AT 
ro PANCOAST & ROGERS, pn 
28 PLATT and 15 GOLD STREETS, NEW YORK. 





TRAUTWINE’S 


RAILROAD CURVES FLANGE PIPE ‘AND SPECIALS, 


“Is probably the most complete and perfect treatise on the single subject STOP VALVES, FIRE HYDRANTS AND LAMP POSTS, 


of Railroad Curves that is published in the English language. ENGINEER- Structural Work, Car and Railroad Castings, The Canadian Turbine. 
ENEERING News, July 3d, 1886, 


Joun Witey & Sons, New Yorn. E. & F. N. Spon, Lonvon. GENERAL FOUNDRY AND MACHINE WORK. 
JOHN FOX, Selling Agent, 
160 Broszaway,New York. 
MATTHEW ADDY, President. W. L. DAVIS, Selling Agent. GEO. P. WILSHIRE, Sec. & Treas 
THE OHIO PIPE COMPANY, CINCINNATI AND NEWPORT IRON AND PIPE CO. 
CAST IRON GAS, WATER & FLANGE PIPE, 
BRANCH AND SPECIAL CASTINGS. 
Eieavy Castings a Specialty. 














COLUMBUS, OHIO. NEWPORT. KY. ae - ee, 
Ghat Grom ‘Taree co Cheri avi Ne eee Companies, also large apa Heavy Castings for general work. 
George Ormrod ‘Man & Trees E MAUS PIPE FOUNDRY. John, Donaideon, Pret “a ma. from 2 to 48 inches. All work guaranteed first qoaltty. 
DONALDSON IRON CO CHATTANOOGA FOUNDRY AND PIPE WORKS. 
re D. GILES, President; 0. B. IBESTER, Vice-President ; M. LLEWELLYN, Secretary Treasurer. 
° of 
Manufacturers’ of CAST IRON PIPE and special castings for Successors to D, GILES & CO., Chattanooga. Tenn., Manufacturers 





Atso CASTINGS anp 
PATTERNS or every DE- 
SCRIPTION mabe TO 
ORDER. 


WATER | AND GAS. 





ALL PIPES CAST VERTICALLY. EMAUS, LEHIGH Co., PA, 


THE BUFFALO CAST IRON PIPE COMPANY. M. J. DRUMMOND, 
mane prwermwrarerrerrraneea "CAST IRON GAS AND WATER PIPE, 


ite WATER ee oe 2 TO 48 INCHES DIAMETER. 
Aleo Specia! Castings of all kinds 
Office, 344 EXCHANGE ST., Buffalo, N. Y. EQUITABLE BUILDING, (20.Broadway, W. Y. 





















































ASPHALT PAVING |FLoors 


ROADWAYS and SIDEWALKS, 


Disinfected Waterproof and Air- 
proof Cellars. 


SONTRACTS AT LOWEST RATES. 
ESTIMATES MADE ON APPi ICATION. 


6 Miles of 10th Ave. Railway 


laid with, this Re aving. hetne ‘ee largest con- 
tract made in New York 


HENRY. "BOLZE. 


Importer of Asphalt and manufacturer Of Asphalt 
Pavements. 


506 East 89 Street, New York. 


Before laying Pavements write for list of 
references of work done. 


STANDARD CEMENT CoO. 
HARTFORD, CONN. 
Manufacturers of the HicHEest GraDeEs of 


Hydraulic Cements & Hydraulic Lime 


Akron, N. Y. 
St. Louis. Mo, 
Mankato, Minn. 


~ DYCKERHOFF — 


PORTLAND CEMENT 


Is superior to any other Portland Cement 


Manufactories : {ss 





made, Circular w Testimonials and Tests 

sent on application. E. THIEL 

48 William St., N.Y. Sole Agent, U. 8. 
Established 1856, 


HUDSON CEMENT 
RIVER C0, 


Rosendale Hydraulic Cement 


Shipped to any rs part of the United States, in cargo or car 
joad lots. Prices on application to 


H.R. BRIGHAM, Sec. 95 Liberty St-, New York. 


UNION AKRON CEMENT CO., 


Sole Manufacturers of the 


AKRON CEMENT, 


(Star Brand) 





Warranted equal to any Hydraulic Cement manufac 
tured in this country. Especially adapted for CON 
CRETE and use UNDER WATER. C apacity of work: 
1,500 barrels daily. 


Office, 141 Erie St., Buffalo, N. Y. 


CALVIN TOMKINS, 


Ceneral Construction Supplies. 


Tomkins Cove Con- Macadam Stone 


crete and 
“Old Newark ” Co’s Cement & Plaster, 
Brick by eargo, Lime, Building Stone, Etc., 


387 South Street, New York, 
and Building Material Exchange 12 Dey St., New York 
TELEPHONE, No. 731 SPRING. 








The oldect and most 

rehhable cement works 
in Germany Cele- 
brated for Uniform- 
ity of Quality. For 
particulars apply to 


Eckmeyer & Co, 
GEN'L AGENTs. 
42 Beaver St.,N.Y, 


MAHOGANY AND CHERRY STAINS. 


Superior to any stains yet introduced for 
interior work and finishing. Can be ap- 
plied to any variety of wood. Experts can 
not detect the stained from the natural wood. 
Send for circulars, giving full particulars to 
the sole manufacturers. 

Walpole Dye & Chemical Works, 


Importers and Manufacturers of every 
description of Dyes and Chemicals. 


44 & 46 Oliver street, Boston, Mass. 














Readers of ENGINEERING NeEws will 
oblige by mentioning this jeurnal 
when corresponding with its adver- 
tisers. 


ISTETTING:a»PORTLAND CEMENT 
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COMPAGNIE GENERALE 


SEYSSEL pes 
BD ishateciraaes 


117 Quai Vaimy, Paris. 


W. H. DELANO, Director. LEON MALO.Con. Engr. 


of Railroad Stations, Public | 
Buildings, Stables, Cellars, &c, | 


ROOFS, CARRIAGEWAYS & SIDEWALKS 


LAID WITH 


VAL DE TRAVERS 


ROCK ASPHALTE. 


Duratie, Fireproof and impervious. 


Sole proprietors of the mines of Seysse}, 
Ragusa, &c. 





SOLE AGENT FOR 


BURHAM (ENGLISH PORTLAND,) 
FEWER (GERMAN PORTLAND.) 


Importer of the following Cements. 


Architects and Engineers are requested to specify 
for Seysse! Roc x Asphalt,for sidewalks, fire-proof roofs, 
water-tight floors. sanitary cellars, etc.: also Com- 
pressed R- ck Aspha alte, for roadways, the work to be 


done by 
E.H. WOOTTON, 


53 Cedar Street, New York, 


For estimates and list “ works executed, apply 


The Neuchatel Asphalte Co, Li 


2 | K. B. & 8. (Eng. Portland). | » eene’s Superfine ‘ ' 
65 BROADWAY, NEW YORK. Josson (Antwerp Keene's Coarse Genera Agent for the United States & Canada, 
HENRY R. BRADBURY, Manager. ' Lafarge French * Lime of Teil. 











ee cine ee Lesley & Trinkle 
THE BEST PAVEMENT MADE. ) ' 
| GRANOLITHIC Sih a at Ort J. Cambel Harris & 00) 


in 1885, = \ K. B.S.and Dycker- 


} hoff Portland and 
Hudson River Ro- 
sendale Cement. 
Giant and Saylor’s Por 

land, Improved Union, Im 
proved Anchor, Union, An 
chor, Copley and Egypt Ce 
ments. 


Fairmount Avenue » Wharf, Phita., Pa. 


. 200,000 ft. 
tands Severest Test. Particulars on application to 


MATT TAYLOR & SON, °o".dscats fore: Sond canes | 


GIBB’S PORTLAND CEMENT. 


{ 
It is the most Economical to use and comparisons are invited:with other*brands. | i M | L LE NZ, Manufacturer 


Extract of paper read before Am, Soc, C, E. sent on application, 
y BaP te FIRE BRIcEK 


Howard Fleming a iepenee Liberty St.,N.Y, | TILE, GAS RETORTS, 


& Importer 
BLACK CROSS & LAGERDORFER | ROMAN AND KEENE’S faa 
PORTLAND | CEMENTS. 


| FIRST QUALITY, LOWEST PRICES. 


LOUISVILLE CEMENT. “72tSousterwnou 


WALPOLE MORTAR BLACK. 
The undersigned is General Agent for the following Standard Brands of Louisvil!e Cement: 


THE ORIGINAL. 
The best in use and the only one that has 
FALLS WILLS (J. Mulime Brand.) BLACK DIAMOND MILLS (River.) stood the test of time. It improves the mor- 
SPEED MILLS. FALLS CITY MILLS, QUEEN CITY Wiis. ACORN MILLS. 
cACK DIAMOND MILLS (Railroad.,) FERN LEAF MILLS. 


tar, and is cheaper and better than Lamp- 
Seer eee of partahons and use onl 
; the “ Walpole.” WALPOLE DYE & CHEM- 
This Cement has heen in general use throughout the West and South since 1830; most of the P 
publie works having been constructed with it Orders fer shipments to any part of the conn- 
try. by rail or water. will receive prompt and careful attention. Sales for 1886. 925,210 











ICAL WORKS, Importers and Manufacturers 
of every deseription of Dyes and Chemicals, 





Werreta WESTERN CEWENT ASSOCIATION, 247 W. Main St. Lautsville. Ky, | 1! {0 4 Oliver street, Boston. 
J Cc B . lB CEMENT 
The under signed are General Agents for the ames Clark and Black Ba rands 
of Utica geme t in general use throughout the west for the past 40 years—specially D: seriptive Pamphlet free on application. 
or 


adapted ewer, Water and Gas Works, apac ity 2000 Barrels daily. Used = 
clusively ir the past 20 years in the Construction of over 40 Oo mil les of Sewer 
Chicago, and by the several Gas Companies of a same city arrante deonal to any 
draulic Cement man this AEAG Ams will receive prompt =e anes 
attention, ME M & WRICHT, Cenl. Agts. 

98 MARKET sT., CHICAGO, iLL. 


67 William St., Box 2713, 


Cumberland Hydraulic Cement Mfg Co. 
y- | New York 
| 


ured in 








New York Cement Co., 
Manufacturers of first quality 
ROSENDALT: HYDRAULIC CEMENT. 


a@ Comparison of tests and quality invited 
Correspondence solicited with engineers, con 
tractors and dealers at home and ym 


TEOMAS MILLER, Jz., 
Office 5 Dey Street, Sow York 


Hurricane Island Granite Co. 
DAVIS TILLSON. Proprietor. 


Quarrymen and Dealers in 


ROUGH AND DRESSED 


GRANITE. 


Polished Columns, and Pilasters. 
Estimates furnished Architects and Con- 
tractors. Large quantities of Paving Blocks 
constantly on hand. 
W.S. WHITE, Agent, 
P. O. Address Rockland, Maine 


HAS NO SUPERIOR. SEND FOR TESTS, 
GERMAN ASPHALT MASTIC, 


ERSKINE W. FISHER, 18 BROADWAY, NEW YORK. 


The Wyckoff Pipe Co. 


Manofacturers of 


Patent Wooden Water Pipe, 


The Cheapest and Best Pipe for 
Coal and Coke Operators 


Water Works and Steam Pipe Casing. 
Railroads and Water Supply. 
Williamsport, Pa. 


ENGINEERING 


SEND FOR CATALOGUE AND PRICE LIST 





For Enginee 





STRUCTURES, BOOKS |Arcnisors: 
FOR RAILROADS & HIGHWAYS ano SUPPLIES Sunuaheemen’ 


Vol. 1, 36 Plates, 48 Plans—Size 14x21 in. Dimensions, aati 
tities and Cost. by RicHarp B. OsBorng, C.E..M.1.C.E.1. Pub- 
24q lished be Richard B. Osborne & Son, Civil Engineers.302 Wal - 
Saned nut St.. Phila. For sale by Queen & Go.,924 & 403 Chestnut, St., 
Phila.. anc G. 8. Woolman,116 Fulton Street, New York, or by the publishers. 
send f r Circular. Price $6.00, Postage or Kxpressace extra, 


Rallroad Con- 
struction, and for Sctenate and 
Technical Schools. ch 


Engineering News Pub. to. aT awe 











JA AMES McMILLAN, President is ec McMILLAN. Sec’ y Treas, 


UGH McMILLAN, Vice Prest ‘& Gen! Mang’r. . WHITING. Superintendent. 


DETROIT PIPE = FOUNDRY CO., 


DETROIT, MICHIGAN. 


CAST IRON FOR WATER AND 
ALL SIZES FLANGE PIPE from 2 to 42 INCHES. 


ALSO GENERAL FOUNDRY WORK. 
Office No, 1 Newberry and McMillan Building 





GAS. 
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Removal of a Wreck in Rappahannock 
River, Va. 


U. 8. ENGINger Orrice, No. 810 19th St.. N. W. 
WASHINGTON D.C., May 5, 1887, 

{EALED PROPOSALS, in triplicate, for the 
b Jremoval of a wreck in Rappahannock River 
Va., will be received at this office until noon. 
on tne 6th dayof June, 1887, and opened im- 
mediately thereafter, 

The hull, ribs, keel, and all remaining por- 
tions of the two masted schooner Spray. lying 
in about feet of water, about 6 8-10 miles 
below pena, are tobe entirely re- 
move 

Specifleations, cont ining detailed infor- 
mation and blank forms of proposals can be 
obtained at this office, where charts can also 
be seen, 

The right to reject any or all proposals is 
reserved, 8.T, ABERT, U.S. Agent. 20-3t 





Propoxsalstor Dredging and Rock txca- 
vationin Rappahannock River, Va. 


U.S. ENGINEER OFFICE, No. 810 19th St., N. W. 
WA3HINGTON, D.C., May 11, 1887. 

{EALED PROPOSALS, in triplicate, for 
}) Dredging asd Rock Exeavation in Rappa- 
hannock River, Va., will be received at this 
office until noon, on the 11 day of June, 1887, 
and opened immediately thereafter. 

Specifleations, containing detailed infor- 
mation, and blunk forms of proposals can be 
obtained at this office, where charts and 
plans can also be s-en. 

the right to reject any or all proposals is 
reserved, 8.T. ABT, U.S Agent. 20-3t 





Improving New York Harbor, N. Y. 


ENGINEER Orrice, U. 8. ARMY, 
Room 31, Army Building. cor. Houston and 
Green Sts., New York, May 3, 1887. 


SEALED PROPOSALS for Dredging one 
million cubie yards, more or less. of material 
from the main ship channel! in the vicinity of 
Fiynn’s Knoll, or from the Swash Channel, 
New York Harbor, will be received at this 
office un il twelve (12) o’clock, M., on Wed- 
vesday, May 18, 1887. Proposals must be 
made in triplicate, Specifications.blank forms 
and instructions to bidders may be had on 
application at .his offiee. 

WALTER MeFARLAND, 


20-1t Liet. Col. of Engineers. 





Proposals for Dredging and tmbanke- 
ment, 
U. 8, ENGINEER OF FICE, 2136 Pennsylvania 
Ave., N. W.. Washington, D, C., May 7, 1887. 
RaLED PROPOSALS for dredging and 
KOEmbankment on Improvement of Poto- 
mae River, will be reevived at this office, until 
12 M., on Saturday. May 28th 1887, 
For specifieations, forms of bids and other 
information, apply at this offl’e, 
PETER C. HAINS, 
Lieut.-Col,. of Exgineers. 





ILLINOIS RIVER IMPROVEMENT 


Iro sfor Lock Gates, Valves. &c. at La- 
Grange Lock on the Illinois River, 
; U 8S. ENGINEER OFFICE. 
Room 25, Hunore B. ilding 
Chi go, Lil. April 2°. 1887, 


SEALED PROPOSALS. in dup ic te, will b 
-ecerved at this office until 12 o'clock noon, 
st ndard time, May 20, 1887, for furnishing 
and delivering the iron and cteel necessary 
for the lock gates and _ filling vaives at La- 
Grange Lock, Illinois River. 

Approximate amount required. 

Steel 43,90 Ibs 

Wrought-iron 17 500 lbs, 

Cast-iron 110,000¢ Ibe, 

For specifications, blanks for proposals and 
ali informatiun, applv at this office. 

THOS. H. HANDBURY, 


17-4t Major Corps of Engineers, U.S, Army, 





Dredgingin Thames River, Conn. 


ENGINEER OrFice U. 8, ARMY, 
Room 57, Army Building, cor Houston 
& Greene Sts., New YorK, May 7, 1887. 


SEALED PROPOSALS, in triplicate, for 
dredging inthe Thames River, Con i... will be 
reeeived at this office until 12 o’elock M. on 
Mon tay, June 6. 1857. Further informati n, 
specifications and forms of proposals can be 
obtained at this office, 

D. C. HOUSTON, 


19-4t Lieut. Col. of Engineers. 


- BRIDGES. 


SEALED PROPOSALS will be received at 
the Auditor’s oficvin Franklin county, Ohio 
until Teursday, May 19, 1®8%7, at noon 
for the construction of sandstone masonry 
aporoaches, road embankment and super- 
structure of wood or iron for bridges to be 
built over the Scioto river and Columbus 
feeder on the line of the Clickinger road in 
Hamilton and Jackson townships, Franklin 
county, Ohio. 

R.ver span will be 200 ft. in the clear. canal 
feeder span will be from 30 to 40 ft. in the 
clear. 

The County Commissioners will receive and 
consider proposals for iron substructure for 
the Columbus feeder bridge. 

All work to be done in accordance with 
plans and specifications on file in the Audi- 
tor’s office, Franklin county, Ohio. 

The Commissioners reserve the right to re- 
ject any or all bids. 

By order of the Commissioners of Franklin 
county, Obio. FRANK J. REINHARD. 

County Auditor. 


Notice to Sewer 


ENGINEERING NEWS 


Contractors. 


SEALED PROPOSALS will be received by 
the Common Council of the city of Ft. Wayne 
Tad., until 8 o’clock P. M., the 24th day of May, 
1887, for the construction of a double ring 
Brick sewer 6 feet diameter, and 3.500 feet in 
length. Proposals will be accompanied by a 
written guarantee that in case the bid should 
be accepted and the contract awarded, they 
willenter into contract with good and suf. 
ficieut security within 10 days after the notice 
of such acceptance. Plans and specifications 
can be seen at the office of the city Civil Engi- 
neer. where any information in regard to the 
work can be had. 

The council reserves the right to reject any 
and all bids. 

By order of tne Common Council of the city 
of Fr. Wayne, INDIANA. 
19-3t J. 8. GOSHORN, City Civil Engineer. 





THE PENNSYLVANIA RatLRoaD CoMPANY, 
Office, 233 South Fourth Street, 
PHILADELPHIA, May 11, 1887 
SEALED PROPOSALS, addressed to the 
undersigned (and marked on the outside 
“ Proposals’), will be received at this Office 
until 9 A. M., May 24, 1887, for furnishing all 
labor and materials and erecting, complete. 
Little Juniata Bridge, No. 10, Middle Div. P 
R. R., to consist of a double track, three span 
ribbed arch stone bridge, about 200 ft. long. 
Proposals to state, (1.) Price per eu. yd. for 
Exeavations. (2.) "Price per eu. yd. for 
Masonry, including Skewbacks and Coping, 
and all Centering. Falseworks, Cofferdams, 
and other appliances. 
tions can be seen at this office. This Com- 
pany reserves the right to reject any or all 
proposals. 


WM. H. BROWN, 


20-16 Chief Engineer. 


THE PENNSYLVANIA RAILROAD COMPANY, 
Office, 233 South Fourth Street, 
PHILADELPHIA, May 11, 1887. 
tEALED PROPOSALS, addressed to the 
undersignei (and marked on the outside 
* Proposals ’’), will be received at this Office 
uniil 9 a. M., May 20, 1887, for furnishing all 
labor and materia!s, and erecting, complete, 
Little Conemaugh Bridge No. 3, Pittsburg 
Div. P. R. R., to consist of a double track, 
three span, ribbed arch, stone bridge about 
250 ft. long. 

Proposals to state. (1.) Price per cu. yd. for 
Excavations. (2.) Price per cu. yd. for 
Masonry, including Skewbacks and Coping, 
and ali Centering, Falseworks, Cofferdams’ 
and other appliances. Plaris and specifica- 
tions can be seen at this office. This Com- 
pany reserves the right to reject any or ail 
proposals. 

WM. H. BROWN, 
Chief Engineer. 


Amsterdam, N. Y., Sewers. 


Notice to Contractors. 


SEALED PRCPOSALS will be received at 
the office of the sewer commissioners in the 
city cf Amsterdam, N. Y, until 2 o’clock Pp. M. 
on the 25th day of May, 1887, for labor and 
materials for constructing sewers in distri:ts 
numbered 2, 3, 4,5 and 6 in said city, accord- 
ing to plans and specifications and conditions 
on file in the office of said sewer commis- 
sioners. Forms of proposals, estimates, con- 
tracts, bonds and copies of specifications and 
conditions inay be obtained of the commis- 
sioners, or will be mailed on application to 
the secretary of commissioners. 

All bids must be accompanied with a bond 
of $1,000, with two surities, that the bidder 
will accept and execute a written contract for 
the labor or materials in case it shall be 
awarded him. Such bond shall be acknow- 
ledged, and the sureties shall justify before 
some officer authorized to take acknowledg- 
ments, in double the penalty of the bond. 

The commissioners reserve the right to re- 
ject any or all bids. 


20-1t 





H. B. WALDRON, 
Secretary of Commission, 
Wm. B. LanpretH, Constructing Eug. 20-2t 


Notice to Railroad Contractors. 


50 Miles of Railroad Grading work to be let 
at private contract. on the Aspen Extension 
of the Denver & Rio Grande Railroad, run- 





ning down the Roaring Fork River to Glen- 
wood Springs. Wood, water und grass. Free 


transporiation for grading outlits from any 
point onthe D& R. G. R. in. 
Protiles and specifications to be seen at our 
office, 1653 Wazee St., Denver, Colo, 
McMURTRIE & STREETER. 
Contractors. 





Plans and specifica- - 


Sewers and. Appurtenances, 


Corning, N. Y. 


SEALED PROPOSALS for the construction 


ol the above, will be received by the Sewerage 
Commission of Corning, N. Y., until 2 P. M. 
Tuesday, May 17,1887. A certified check for 
$1,000, drawn to the order of the Commission, 
must accompany each bid. The work con- 
templates approximately 13 miles of sewers, 
with basins, manhole and fi .shtanks. Pro- 
posals will be received for the materials and 
work complete, and also for the work, if ma- 
terials are furnished by the Commission. 
Work to be completed by Dee. 1, 1887. Further 
information may be obtained of the secre- 
tary of the commission or the engineer in 
charge. Plans and specifications may be 
seen after April 28 at office of Corning Gas 
Co., Corning, N. Y., or at office of engineer 
corner Broad and Market Sts., Newark, N. J. 


C. PH. BASSETT, H. P. SINCLAIR. 
. ne in Charge. Secy. of Com. 
17—4 





Timber Ory Docks. 


BuREAv oF YARDS AND Docks, 
Navy Dr PARTMENT, 
WASEINGTON, April 19, 1887. 


SEALED PROPOSALS will be received at 
this Bureau by the undersigned until 1 
o’cloeck noon, on Wednesday the 29th day of 
June, 1887, at which time and place the pro- 
posals will be opened in the presence of bid- 
ders. for the construction, by contract, of two 
timber Dry Docks of the following general 
dimensions, with iron caissons or floating 
gates, pumps, boilers, engines, pump houses, 
capstans, bollards, discharge and drainage 
culverts, and all other attachments pertain- 
ing thereto, complete, said docks to be loca- 
ted at the New York and Norfolk Navy Yards, 
respectively, each dock te be not less than 480 
feet in length from the inside of the coping 
stone at the head of the doek to the outer cais- 
son abutment at the entrance, the width not 
less than 125 feet between the coping, from 
side to side, measured across the length of 
the dock midway from the ends: draft on sill 
not less than 25 feet 6 inches; width on floor 
not less than 40 feet, entrance 80 feet wide. 

All patents or patented articles, if any, em- 
ployed in the constructi n of these docks 
ure to be included in the proposals. 

That portion of the dock exposed to the 
water at all times to be of timber impregna‘ed 
with creosote, also the five upper altars. 

The pumps for the docks to cave a dis- 
charge capacity equal to 40,00) gallons per 
minute each, 

Dry dock builders are invited to submit 
plans and specifications with proposals for 
the entire construction and completion, in 
all respects, of one or both of the Timber 
Docks of the dimensions above specified. 
Proposals, plans and specifications are also 
invited. and will be considered, from dry 
dock builders for two Timber Docks of any 
length over and above 480 feet and not exceed- 
ing 500 feet (the dimensions otherwise to be 
the same as herein before stated), the cost of 
the increased length to be proportionate per 
lineal foot to the offer made for the docks ot 
480 feet length. 

Bidders will make their plans and specifi- 
cations full and clear, describing the kinds 
and qualities of materials proposed to be 


used. D. B. HARMONY, 
Cuief of Bureau. 


Bridge Proposals. 
County CLERKS OFFICE, 
LEAVENWORTH, Kan. May 1, 1887. } 

Notice is hereby given that sealed pro- 
posals will be received at this office up to 
12 m. of Monday, June 1.1887, for the building 
of two iron briuges, to-wit: 

One iron bridge across Walnut Creek on 
Atchison and Tonganoxie Road, Alexander 
township. 

One iron bridge across Five Mile Creek on 
De Soto Road, Delaware township, said 
bridges to be paid for when money is col- 
ected. 

The above bridges to be built according to 
plans and specifications of the county engi- 
neer on file in county clerk’s office. 

Each bid must be accompanied by $50.00 or 
certified check or will not be entertained. 

The board reserves the right to reject any 
or all bids. 

By order of the board. 


J. W. NIEHAUS, 
County Clerk. 





See proposals on page 21. 









JUST 


PUBLISHED 


£08 THE '882. 


MANUFACTURERS 


OF THE 


UNITED STATES 


For DOMESTIC and FOREIGN Trade, 


Showing where ANY ARTICLE OF 
AMERICAN MANUFACTURE 
can be purchased Direct. 


—PRICE, $15.00- 


Lists of Manufacturers in 89 Trades fur- 
nished at reasonable ra‘es. 


PUBLISHED BY 


The Armstrong & Knauer Pub, Co. Lt'd. 


822 & 824 Broadway, 
NEW YORK, U.S. A. 








To Water Works Contractors. 


Sealed Tenders from zompanies on their 
plans, for the construction and maintenance 
of a system of water works for the Town of 
Berlin, Ontario, Caa., will be received until 
Saturday Jane 3, 1887. 

Proposals to state number (from 50 to 85) 
and annual rental of Fire Hydrants. 

Water may be obtained from springs or 
driven wells. 

The lowest nor any tenders not necessarily 
accepted. 

Further information can be had by applying 
to ISRAEL D. BOWMAN, Town Clerk. 18-3t 


To Bridge Builders. 


SEALED PROPOSALS will be received by 
the undersigned at Taylorsville, Ky., until 
the 1st day of June, 1887, for the erection of a 
bridge across Brasher’s creek, at Taylors- 
v lle, Ky., of steel, iron or wood, 266 feet long 
and 16 feet roadway, of three spans, two of 6° 
feet each and the otber 140 feet. Stone werk 
furnished. To be built as soon as practicable. 
The Commissioners reserve the right to re- 
ject any and all bids. 

GEO. W, ANDERSON, 

JOHN 8. HOWARD, 

JOS. B. COX, 
Commissioners. 








Sewer Notice. 


NOTICE hereby given that bids will be re- 
ceived by the Chairman of the Sewer Com- 
mittee, at the City Clerk’s office, until 12 
o’clock M., or May 28, 1887, for the furnishing 
of material, construction and completion of a 
part of East Main Street System, District 
No. 1, as provided for by Ordinance passed 
July 12, 1886, being 800 ft. of 4 ft. sewer and 
3,250 ft. Plans, specifications and profile are 
on file at the Street Commissioner’s office in 
said city. An approved bond of Five Hun- 
dred Dollars ($500) will be required to accom- 
pany each bid. , 

The,Council reserves the right to reject any 
or all bids. By order of the City Council. 

Wa. ALLEN Veacz, City Cler4 
H. G. Krnessury, Engineer. 
Newark, O., April 28th, 1887. 
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has been 


“NEW CROTON ‘AQUEDUCT done with 


RAND DRILLS. 


MONTHL Y R Ee Cc SORD. 


Shaft 20.—July 15—August 15, 1885, 254 ft., 16 X 16 tunnel, $200 Ist prize. 
Shaft 184.— May 25—June 25, 1886, 290 ft., 16 x 16 tunnel, $300 Ist prize. 

The only trials held in "Aqueduct, all drills competing. 
Shaft 15.—January 1887, 326 ft., 8 x 16 tunnel. 


SEMI-MONTHLY RECORD. 
Shaft 20.—January 15—February 1, 1887, 189 ft., 9 X 21 tunnel. 
WEEKLY RECORDS. 
Shaft 13.—Week endirg December 12. 1885, 81 ft., 16 « 16 tunnel. 


Shaft. 15.—Week ending January 22, 1887, 90 ft., 8 x 16 tunnel. 
Shaft 15.—Week ending March 26, 1887, 102.1 ft.,9 K 17 tunnel. 


For Catalogues, Circulars, and Information address 


Rand Drill Go., 


23 PARK PLACE, NEW YORK. 


FUSE CAPS 


AND ELECTRIC 








The Fastest 
Driving on the 









GOHPOWDGR 


LASTING = = BLASTING 
SUPPLIES, DYNAMITE APPARATUS. 


We can furnish explosive and explosive material of all kinds in quantities needed for the 
largest contracts. Send for Illustrated Pamphlet, mailed free, 


ZATNA POWDER COMPANY. 


98 LAKE STREET, CHICAGO. 
BRENNAN 


| 











ROCK »:° ORE BREAKER « CRUSHER, 


A New and Effective Principle in the 
Crushing and Discharging Action. 


The stroke can be adjusted to suit anv kind 


of rock and size of product while machine is 
© in motion. 


A feature possessed by no other Crusher in 
the market. Will take Larger Rock, give more 
Uniform Product. and more of it, than any 
other Crusher, 


Positive Safety from Breakage. 


Small amount of Power Required. 


y= For strength, capacity, and range of work, 
the BRENNAN is the best Crusher ever pro- 


duced. Always exumine the BRENNAN 
y CRUSHER before placing an order. 


Send for Circular and Prices. 


YOUNG & THOMAS, 42 Cortlandt St.. New York. 


ROCK AND ORE BREAKERS OR CRUSHERS, 


(THE “BLAKE” STYLE.) 


This style of Rock Breaker after 15 years ae, 
tical test at HOME and ABROAD has proved 
to be the BEST ever designed for the purpose 
of breaking all kinds of hard and brittle sub 
stances. such as —— Emery, Gold & sil- 
ver Ores. Coal, Plaster. Iron, Copper, Tin 
and Lead Ores. Also for making 


Railroad Ballast and Concrete. 


Mr. S. L. MARSDEN. who for the past 20 years 
has been connected with the manufacture of the 

* Blake Crusher,” = the making ot 
this machine. dress, 


Farret Foundry and Machine Company, 


MANUPACTURERS, 


ANSONIA, CONN 


| Testing Laboratory of Washington 
University. 
Corner of 17th Street and Washington Ave 
8ST. LOUIS. MO. 
All kinds of Physical and Chemical Tests 
| made on short notice and Certificates furnished 









5 TTT Oe 
gs 











JUST ISSUED! 


Anp Martzep FREE ov Appiication, 
Catalogue No.5, Jan 1,1887. 
| Facilities unequalled in the West. 


Tests of the strength of Wood, Stone, Brick. 
A | [ron and Steel, in Tension. Compression and 
9 | Cross- breaking up to100,000 pounds. Cement 


also tested in various ways. Specimens can 
ROCK DRILLS, 


be shaped at the laboratory at shop prices. 
Chemical composition determined when de- 
And General Mining Machinery. | 
For CATALOGUES, ESTIMATES, Etc., Address 


| sired oie aaaeiaiiee, pI yo 
Clayton Air Compressor Works, 
Office, 43 DEY ST.. NEW YORK. 








sheets examined and checked and consul- 
tation given on the drawing of specifications 
| and the dimeftsioning of structures and 


foundations. 
Address, J.B. JOHNSON. 


Prof. Civ. Eng., and Director of Laboratory. 
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THE SERGEANT 


ROCK DRILL 


MORE SIMPLE IN CONSTRUCTION, 
MOKE EFFECTIVE IN OPEXATION 
AND 
REQUIRES LESS REPAIR 
than the Best-Known Rock Drills 
in the market 
Weare Prepared to Prove above Statement 
COMPOUND AIR COMPRESSOR. 
Correspondence solicited and estimates 
furnished for all kinds of ma- 
echinery required in 


Mining, Quarrying or Contract 
Work. 
ADDRESS 


SERGEANT DRILL COMPANY. 


16 Dey Street, New York, U.%. A. 


~ REMARKABLE WORK! 
CROTON AQUEDUCT TUNNEL. 


FOURTH EDITION ENGINEEERS’ TABLES OF PROGRESS 


Containing maps, profile and illustra‘ions sent free. 





240 INGERSOLL noi fst 


AND 


q “STRAIGHT LINE” AIR COMPRESSORS USED. 


AVERAGE MonTHLY PrRoGREss FOR Four MONTHS TO JULY 3D. 1886. 


BEST 5 HEADINGS 
USING INGERSOLL 
DRILLS EXCLUSIVELY. 


BEST 5 HEADINGS 
{| USING OTHE? DRILLS! 
EXCLUSIVELY. 


: aos o 83 ft. 16° x 16 tunnel driven in one week. 
238 219.8 20-8 152.5 255 ft. oe 9 days 
23-N 209.1 15-8 147.8 
22-N 197.5 14A-8 134.0 
11A-N 185.8 15-N 129.0 
4-N 182.4 19-N 119.0 

994.6 682.3 
Average, 198.9 ft. Average, 136.5 ft. 





INGERSOLIL ROcCH DHRiILI CO. 
10 PARK PLACE NEW YORK. 


AMERICAN M’F’G & SUPPLY COMPANY. 
Rattler Rock Drills. 


FORCITE POWDER. 


GUNPOWDER, 
(SPORTING AND BLASTING.) 


10 and 12 Dey St., New York. 


HERCULES’ 
ei 


S'kxows, AND SAFEST DYNAMITE EXPLOSIVE 











KNOWN TO THE ARTS for all Mining, Railroad 
Work, Rock and Stump Blasting. 
Fuse, Cars, Batrertes axp Evecrric Mixine Goons. 
Hercules Powder Co., 40 Prospect St., Cleveland, O. 
J. W. WILLARD, Gen’! Manager. 








FROM 1-4 TO 15,000 Ibs, WEIGHT. 


True to Pattern. sound, solid, free from blow-holes and 
of unequaled strength. 

Strongerand more durable than rom forgings in any 
position or for any service whateve 


STEEL 40,000 ChANK SHAFTS and 30,000 GEAR WHEELS of 
this steel now running prove this. 
Cc . for Locomo- 
tives. STEEL CASTINGS of every description. 


ross-Heads. Rockers, Piston-Heads. etc 
Send for Circulars and Prices to 
Works: Chester. Pa. Office: 407 Library St.. Phila Pa 


CHESTER STEEL CASTINGS CO 
Cooper's Specifications of Iron Highway Bridges. 


2s CENTS 
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THE PHOENIX BRIDGE CO. 


Successors to Clarke, Reeves & Co. 


DAVID REEVES, President. 


J 8. ANUEMOUA. 





Automatic Dredge {cr 
Sinking Oviind-rs. 





The Caisson is pushed forward 


with hydraulic jacks from the end 


of the tube. 


y 
Prince Edward's Island with New Brunswick, Canada. 


Me Accurate workmanship; 
ze the use of Double-Re- 
fined Iron;no welds; 





“CATSKILL BRIDGE. 


: and Posts; the best form 


ENGINEERING NEWS 





PHCENIXVILLE BRIDGE WORKS, -={Zeec25. 


ENGINEERS AND BUILDERS OF 


, Viaduets, Hoot, Turn-Tables, Ete, 


SPECIALTIES: 


Pha nix Upper-chords 





» ALL WORK DONE 

2ON THE PREMISES 
—FROM ORE TO 
FINISHED BRIDGI 


Illustrated Album 
Mailed on receipt of 





of Strut known. $3.00. - F 
ADOLPHUS BONZANO, Vice-Pres. and Chief Eng’r, WILLIAM H. REEVES.Gen. Suyt. -FRANK T. DAVIS. Treasurer. 
ANDERSON ct BARR, — 


ne AND ee ee 





su LAY.. LRILG ~EXAS PACIFIC RAILWAY, 





sk ECIALTIES . 


Pneumatic Work, Bein Foundations and Tunneling in Soft Materials, 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Address, 240 1lth STREET, JERSEY CITY, N. J. 


SUBMARINE TUNNEL AND TUBE CO. 


THIS METHOD HAS RECEIVED THE INDORSEMENT OF THE MOST DISTINGUISHED ENGINEERS OF AMERICA AND ELSEWHERE. 


Eotimates Furnished for mene Double or Single Railway Tunnels or Water Mains across Rivers or out into Lakes. 





connected by a stuffing-Box 


This ingenious device consists 
ith the Iron Tube to be laid. 


of a Water-Tight Moveable Cais- 


¢ ot 
Hh i ° 
cs , | ! a 8 
Shortly to be constructed by this cimioan : ‘The great railway tunnel under the Northumberland Straits, 7 miles long, connecting 
Soundings, borings, plans and specifications have been approved of. 
Negotiations are also pending for double and single track railway tunnels. OFFICE: ROOMS,’ 95 LIBERTY ST., NEW YORK. 
W.G. COOLIDGE. R. A, SHAILER, ©. BR. SCHNIGLAU. 


NEW YORK STONE CONTRACTING COMPANY. 


John C. Goodridge, Jr., President. 
ADDRESS 113 EAST 25th STREET, NEW YORK CITY, 


AN Nd we 


Arches, 


Abutments, 
Bridges, 


Piers, 


me DAR 
OR | bball 





Tunnels, 


Dams, 


Foundations 


BUILT OR REPAIRED WITH BETON. 


RECONSTRUCTION 


~t OLD wORK a SPECIALTY. 


Estimates on Application. 


W. G. COOLIDGE & CoO., 


ENGINEERS AND CONTRACTORS, 


DESIGNERS AND BUILDERS OF 


Bridges, Buildings and Substructures 


MONTAUK BLOCK, CHICAGO. 


BOSTON BRIDGE WORKS, 


D. H.ANDREWS, Proprietor. 70 ae Street, BOSTON, Mass. 
ESIGNERS AND BUILDERS 


RAILROAD BRIDGES. AND HEAVY WROUGHT IRON STRUC- 
TURAL WORK OF EVERY DESCRIPTION, 


SUPERIOR aT IRON TWentees A SPECIALTY. 
Works on Grand Junction Railroad Beil es - Annual Capacity 5,000 Tons. 











C. O, MORRISON, President. J.C. MORRISON, Secretary. 


THE COLUMBIA BRIDGE COMPANY. 


ENGINEERS AND BUILDERS 


Of Iron and Steel Railroad and Highway Bridges, Viaducts, Trestles, Roofs and Turn Tables 
Also Combination (Iron and Wood) Stone Arch and Wire Bridges. 


OFFICE AND WORKS, LOUIE STBEET, - - - ° DAYTON, OHIO. 


MASSILLON BRIDGE COMPANY, 
iS Bkiavy, } Toledo, o. MASSILLON, O., £m Bader | Masition 


Design and construct Bridges and Viaducts of Wrought Iron, Steel, Combination and Wood 
Also Iron Turn-Tables, Roofs and Buildings. and General Structural Iron Work 


Toledo Office, Room 7 Merchants’ National Bank Building 
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RAILWAY ‘BRIDGES ; VIAD VIADUCTS & ROOFS 


AND IRON. 


Tensile Members ean emir the Addition of Extraneous Metal and without ial 


ules, or Buckles. 


Compression Members Manufactured b which Insure an Entire Absence of 


Processes 
Construction Strains. 


WROUGHT IRON TURNTABLES 


GALLOWAY BOILERS, 
Giving Greatest Safety, Economy and Durability. 
MAIN OFFICE: yon SELLERS, Pres. 
EDGE MOOR, |JOHN SELLERS. Jr., V. Pres. | PHILADELPHIA OFFICE: 
4 7 = GRO, H. SELLERS Gen. Supt. 1600 
on Delaware River. SELLERS, ee 
Post Office, Wilmington, Del. HAMILTON S87REET, 


<3 








M. F, 
WM. H. CONNELL, Treasurer. 


THE PHCNIX IRON CO, 


410 Walnut Street, Philadelphia. 


MANUFACTURERS OF 
CURVED, STRAIGHT AND HIPPED 


WROUGHT-IRON ROOF TRUSSES, BEAMS, GIRDERS AND JOISTS 


and all kinds of Iron Framing used in the construction of Fire-Proof Buildings 
DECK BEAMS, CHANNEL, ANGLE AND T BARS 
Curved to Template. largely used in the construction of Iron Vessels. 


PATENT WROUGHT-IRON COLUMNS, WELDLESS EYE BARS, 


And all shapes used for Top and Bottom Chords Posts, Tie-Rods, etc.. for Bridges 


Railroad Iron. Street Rails. Rail Joints and Wrought-Iron bony me Refined Bar 
Shafting, and Every Variety of Shape Iron Made to Order. 


Plans and Specifications furnished. Address DAVID REEVES President 


The Berlin Iron Bridge Company 


BINGHAMTON, N. Y. 
BURR K. FLELD, Secretary & Treasurer. 


EAST BERLIN, CONN. 
CHAS. M. JARVIS, Pres. and Chief Eng. 


Double-Track Railrod Bridge on N. Y., N. H & H.R. R., at Riverside, Conn. 
lron Bridges, Iron Roofs covered with Slate or Corrugated Iron. 


Currogated Iron Fire-Proof Doors & Shutters. Plate & BoxGirders,General Iron Construction 
<class ea inalgeeiiendirieaeneenemennerieentestenatnainteeesneaenn-enseneemanen 


KING IRON BRIDCE ane COMPANY 


INEEEEEIN 


WROUGCHT-IRON BRIDGES. 


Iron, Stee] and Combination Bridges for Rallreads and Highways. 


ZEN AS KING. President. HARLEY B. GIBBS, Treasurer. A. H. PORTER, Engineer. 
JAMES A. KING, Vice-Prest. H. W. KING Secretary. me u. F. LEWIS, Selineer. 


TR ACK. 
A Manual of Maintenance of Way, 


BY WM. B. PARSONS, Jr., C. E. 


PRICE, $2.00. 


—_—— 


For Sale at this Office. 
. J. E. ROBINSON, 
Artesian Wells. Foundation Soundings, 


FOR BRIDGES AND HEAVY BUILDINGS. 


Robinson’s Patent Cylindrical Caisson 


FOR DEEP FOUNDATIONS and TUNNELING. References: Chief jee. B.&0. 
R.R., P. R. R, and Cities of Phiiadelphia and Boston. 


2300 Market Street, Phitadeiphia, Pa. 


















UNION BRIDG 


EDGE MOOR IRON CO... 


; 
! 
| 
' 


WITH CENTRES of CONICAL STEEL ROLLERS and STEEL PLATES | 





_ tyes 


= COMPANY. 





| 
| 
| 
| 
i 


C. MACDONALD. 


C.8. MAURICE. 


GEO. 8. FIELD. 
CiviL BNGINHBDRS 


| And Constructors of Iron and Steel Bridges, Viaducts, Roofs, Elevated Railroads 
arine Piers, Etc. 


Works: Athens, Pa. }) Designs and Estimates willbe | 
Capacity 15,000tons. | sent on application to / 
UNION BRIDGE CO., 


EDMUND HAYES. 


Works: Buffalo ,N. Y. 
Capacity 15,000 tonsa. 
No. 1 BROADWAY, NEW YORK. 


BIRMINGHAM BRIDGE COMPANY, 


DESICNERS AND BUILDERS OF 


WROUGHT IRON AND COMBINATION BRIDGES, 


Cirders, Roofs, Buiidings. Turntables; Etc., 
and Structural tron Work 
MANUFACTUREB OF 
Bridge Bolts, Machine Bolts, Drift Bolts and Bridge Rivets. 


BIRMINCHAM, ALA. 


FOR DESIGNS, ESTIMATES, ETC., ADDRESS 








F. C, OSBORN, Coe Engineer, (Cc. W. WoOoD, General Manager, 
5 44th ee OR Sth, St.,and A.G.8.R BR. 
Pittsburg, Pa. " Birmingham, Ala, 


MORSE BRIDGE CO., 


Engineers and Manufacturers of 


BRIDGES AND STRUCTURAL WORK 


IN IRON AND STEEL. 
Upset and Die Forged Eye Bars and Upset Bridge Rods. 
Office and Works: YOUNGSTOWN, OHIO 


Branch Office: Room 42 Maller’s Building, 226 La Salle 8t., Chicago. 


WROUGHT IRON 


BEAIDGE Cco., 
CANTON, - - OHIO. 
A B. Abbott, Pres. ; D. Hammond. 
Vice-Pres.: F. M. Wyantt, See’y 

Treas.:E. J. Landor, Eng’r. 
MANUFACTURERS OF 


Iron Bridges & Roofs. 


Have their work in use in 
ae Mp different States 
Canada and Mexico. 











WATTS COOKE, President. 


W. O. FAYERWEATHER, Treasurer. 
F. A. LEERS, Engineer. 


PASSAIC ROLLING MILL COMPANY, 


Works at PATERSON, N. J. New York Office, 45 Broadway. 


BRIDCE BUILDERS. 


Wrought Iron aie and Highway Bridges, Viaducts, 
Turntables, Elevated, R. R., etc. 


Manufacturers of all Saat of Iron Work for Bridges and Buildings. 
Plans and Estimates furnished. 


Roofs, Depots, 





Cuas. SoorsmitH, President. Wx. Sooy Smrru, Vice President 


SooyvsmiTtH « Co., 
CONTRACTING ENGINEERS (Incorporated. | ) 


Design and Build in every part of the country, Bridge Piers, Difficult Foundations, Sharts, Subaqueous Tum 


nels, etc. 
Poetsch Freezing Methods Patents. 


This method, now in use in Earope. renders easy practicable under water operations hitherto impossible 
such as Subaqueous Tunnels, Deep Foundations, etc. 


MAIN OFFICE; 2 Nassau St., (Cor. Wall), New York 
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u. B. SLAVEN, President. 


ENGINEERING NEWS 


JAMES J. PHELAN, Secretary 


AMERICAN 
CONTRACTING & DREDGING CO. 


CONTRACTORS FOR Pustic Works. 


47 EXCHANCE PLACE, - - - 


NEW YORK. 


Rooms 29 and 30 





JOSEPH B. CARR. 


WILLIAM KEMP. 


American Chain Cable Works. 


ESTABLISHED 1865. 


CABLE, DREDGE, QUARRY, SHIPPING, GRANE AND RAFTING 


CH A 


INS. 


Our DREDGE and CRANE CHAINS are made of IRON, ROLLED ESPECIALLY fo 
that purpose. SEND FOR PRICEsLIST. 


J.B.CARR ce CO.-7., Manufacturers, 


TROY, 


OSGOOD DREDGE CO., - - ALBANY, N Y. 
Raiph R. Osgood, Pres. James H. Blessing, V-Pres. 
John K. Howe Sec’y & Treas. 
MANUFACTURERS OF 


REDGES, DITCHING, 
MACHINES, 


ERRICKS, 


EXCAVATORS Erc.. Etc 





COMBINATION DREDGE. | 
MORRIS & CUMMINGS DREDGING COMPANY, 
Office 45 Duane St. New York. 


Manufae ture rs of Dredging Mac inery. | 
Coatractors for Dredging Canals and Ditches | 
1 id removing ell submarine obstructions. 








Union Dredging Co. | 


' 





CONTRACTORS FOR 


River & Harbor Improvements, 


34 PINE STREET. 
NEW YORK. 


For Engineers, | 
Architects, 
Surveyors, | 





NE 


| 361 Fulton St. 





BOOKS 
axe SUPPLIES] preusnesrren: 


struction, and for ——— ne 
Technical Schools. 


Engineering News Pub. CoE 





W YORK. 


B G. PACKARD, A. W. PARKER. 
President, Secretary. 


ATLANTIC DREDGING CO, 





CONTRACTORS FOR 


DREDCING & HARBOR 


Improvements, Wrecking, &c. 
Brooklyn, N. Y. 


SANFORD ROSS. JO8. B. SANFORD 


ROSS & SANFORD, 


— of Docks and _ 





| CONTRACTORS FOR DREDGING AND Har- 


BOR IMPROVEMENTS, 
Fuller Building, Jersey City. N. J. 
‘Youth Gay St., Baltimore, Md. 1420 New 
York Ave.. Washington D.C. 





‘WILLIAM M. TEBO, 


STEAM DREDGING, 


HIP BUILDING AND TOWING. 





Es imates furnisbed for river & harbor improvements. 
Dry Docks and Ship vard foot 23d, Street. 
Brooklyn. Vessels built by contract and re- 
nairiny den». with dispatch, Sea and Coast 
Towing by Powerful Tugs fitted with fir 
and wreck Lg pumps. 
mc -f 23 South St., New York. 
OFFICES *| Foot 23d, St., Brooklyn. 


TRAGK, meron cas ome 











“ TELOMPSON ” 


STEAM SHOVEL, 


LEAST COMPLICATED. STRONGEST AND MOST DURABLE SHOVEL MARE 


‘“* Did remarkable work muving 4000 
YARDS in 24 HOURS.”—D. M. Carey, Ohio. 
River R. R. 

‘** Made an average of 100 to 125 Cars 
at 10 YARDS per car, or less than one 
hali the shovel’s capacity.— 7. M. Peeler, 
Ohio Central R. R. 


Testimonials & Prices on Application. 
Improved Ballast Unloader, 
STEAM DREDGES. 

HAND CARS, STEEL CLAM BARS, ETC. 


BUCYRUS FOUNDRY AND MANUFACTURING Co. 
BUCYRUS, OHIO. 


VULCAN IRON WORKS, 


TOLEDO, O. 
THE LITTLE GIANT 


EXCAVATOR, 


A Light Steam Shovel for 
Contractors use for 
GRADING, DITCHING 

’ BALL ASTING, &c. 


Sones 4 er cent. over hand 
labor. Weighs only 15 tons. 
Send for Circular. 


—POUND MANUFACTURING CO. 


ockport, New York 


BUILDERS OF 






Real ba) “ < 7 
POE — ae | Set> 
Ah Mod 
ae 





en Darrick 
STEAM SHOVEL 
The Best in the World. Estimates Furnished on Application. 


BRAINARD BROTHERS, 








Contractors for pg ao ow = SD Ss and Builders of 


PATENT STEAM HYDRAULIC DREDGES 


FOR SEA AND INLAND WORK. 


‘““Chesebrough Building” 24 State St., New York. 


HOISTING ENGINES, 


STEAM PUMP ENGINES, 


Boilers, Machine Tocls andGeneral Mill Machinery. both new and second. hand, a specialty 
Write us fully, stating just whet you want. Over 3,600 machines, new and secona-hand, fully 
jescribed, and prices in our new list just issued 


S.C. FORSAITH & CO. 
BRANGH OFFICE: 207 and 209 Centra strnet. New York. 


phi oa DREDCES& PILE DRIVERS 





Manchester N. H. 





: KH VULCAN 
ee <n oS IRON WORKS, 
eee CHICAGO. . 





EncinEERING News and American Contract Journal is the 
best paper in the U, S., for Engineers and Contractors. It gives 
more news of Railroad, State, City and Town works “than 
all other similar class papers in America combined. Price $9 
per year. 
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BARNHART’S STEAM SHOVEL & WRECKING CAR, 


Ballast Unloaders, Dredgers and Railroad and County Ditchers. 
Address: THE MARION STEAM SHOVEL CO. Marion, Ohio. 


These machines are designed on new principles and with a special view to strength, durability and economy in firs 
cost and repairs, The Steam Shovel and Wrecking Car combines, strength, simplicity and great capacity; its ca pa- 
city for loading gravel or material on cars is from 20 to 30 cars per hour (eight and vine yards per car), and i. uses 
fuel and water with economy. The Ballast Unioader possesses many great aavantages over anything heretotore 
™ used for this purpose. It Sas no 

center guide; no change needed on 
cars, except to shift the brakes; it 
draws fully one-third lighter and 
vee Perfect!y on cars varying in 
height. 


We sell our machines with the 
guarantee thatthey may be re- 
turned at our erpense if they 
arenot asrepresented or if they 
do not give entire satisfaction, 
Address 

THE MARION STEAM 
, SHOVEL CO., 
MABRRION, OHIO. 


M. BEATTY & SONS, | 


WELLAND, ONTARIO. 


STEAM DREDGES AND DERRICKS. HOISTING ENGINES 


Horse Power Hoisters, and Stone Derrick Irons. 


Centrifugal Pumps and other pliant for Contractors use 


—— 








The Victor Railroad 


Excavator & Wrecker. 


Is the best, most powerful, quick 
est working, most durable, easiest 
handled, and cheapest. The only 
Excavator that received the highest 
premium, the gold medal, over all 
other excavators; will excavate fifty 
per cent. more earth of any kind 
than any excavator ever built 

it isthe only excavator ever built 
that can (and has dug) 31 20 yds 
perday. {It is built of the ‘very 
best material, and the machinery is 
of the latest improved and modern 
designa; patented devices are used 
which matérially tmprove many 
important points, and cannot be 
used by any other builders. but en 
ables us to build a more efficient ma 
chine at less cost 

Send for illustrated Catalogue and 
Testimonials 


Toledo Foundry & Machine Co 


TOLEDO, OHI». 























CAMS STEM PLE MINER aN GH 


emma SHEET PILE DRIVER. 


LIDGERWOOD M'F’G CO. 


MANUFACTURER OF 


HOISTING ENGINES 


and BOILERS 300 Sizes. 

J. H. HOUGHTON, Agt. 

Mass., say, BOSTON. 
“Qn our contract at 


Stoney Brook we were ie os a 
able to drive eight 96 


inch plank to a depth 
Liberty St., 


of 25 feet in quick 
NEW YORK, 


BACON ones’ fines 


Hammer, and we 
MINES, CONTRACTORS 


re convinced that 
RY here is no other 
UARRIES, STEVEDORES, 
BRIDCE BUILDERS, AND PILE DRIVING 


COPELAND'S WIRE ROPE. 


will dothe work 
as cheaply and as 
well.” 
COPELAND & BACON, 
85 LIBERTY S8ST., NEW YOR 
Fairbanks & Co. | Philadelphia. Pa. 







PILE DRIVING 


Machine everConstruc | 
ted. Simple in De- 
sign, Easily Opera- | 
ted,not Hable to get | 
out of order. Messrs 
Pike & Son, Cambridge | 





Manufactured and 
sold by 


R. J. & A. B. CRAM, 
80 Criswold St., Detroit, Mich. 


JOHN CLAFFY, 
TS Contractors 


AND 
. 
R.R. Supplies. 
AGENT FOR 


Patent Steel 
SCRAPER 





Pittsburgh, Pa. 
Agents. uffulo, N. ¥ 
and Kelly’s Patent ) Buffalo, N.Y. 
Derrick 
Foot Blocks. 
Picks, Hammers 


KENDALL & ROBERTS, 


CAMBRIDGEPORT, MASS. 
IMPROVED HOISTING ENGINES, 


Patent Friction Drums, Reverse 
Link or Clutch, Single or Double 
Cylinders, Single or Double 
Drums, with or without Boilers. 
Special Designs for Mining, Pile 
Oriving, 

Railroad or Sewer Contractors, 
Builders, Quarries, Ship 


Wheei Barrows. 
Shovels, Sledges 
and everything 
aContractor 
may require. The at‘ ention of Engineers, Architects and Contract- 


48 DEY STREET., ia ORK. | °F, is called to this Machine for driving Sheet Piling 


ee a eee eens, | od in fact bearing piles in piaces where it would be a'- 

HOISTING ENGINES most im ible to use any ortinary pile driver. Ax | 

le the track or rail on whicn the hammer slides is | 

Of 7 Power and | adjustable, it can be lowered very readily while the | 

oye SINGLE AND | piling is being driven, doing away with the danverons | 

BLE CY LIN- | time-losing use of tollowers. It can be readily at- | 

D with improved | tached to any ordinary pile driver, on land or water, to | 

patent friction drums | drive sheeting. for wnich puroose, when operated with | 

y for | a friction drum engine, ithas noequal. Address all | 

building, dock | communications to. 
building, pi'e driving, 










coal boising, quar:| GEO, H, CAVANAGH, | a 
ries, mines etc. Any . 
amount of references 164 Devonshire St., Boston, Mass. | Cosvenpendence 


given. 
J. $, MUNDY. 
Been ON 5. NoTE:—I hereby caution all persons against using | 
ak, ® what is known as Oram’s Steam Pile Hammer, as | 
sustained in U. &. | manufactared ana cold by R. J. & A. B. Cram, Detroit, 
courts in N. ¥. & N.J. | Michigan, as the slides as emp'oyed in said Pile Ham- | 


Third Issue reaay, 1887. ** Statistical | ™eT sre an wnfringement of U. 8S. Letters Pat. No. 
Tables of American Water Works,” Price, | S%\ereated to me June 2, 188, for improvement in 
$2.00 Sent prepaid on receipt of price by GEO. H. CAVANAGH 
ENGINEERING News, 7ribune Aig. N.Y. 
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BACK NUMBERS OF ENGINEERING NEWS, 1886. 


We have at this date (May 14) — 45 separate weekly numbers of ENGINEER- | 
ING News for 1887 : of these we have orly 2 or 3 copies of some, and as many 
as 50 of others : the papers on MUNICIPAL ENGINEERING are very nearly all in- 
cluded in this lot, and of themselves make about 30 numbers. Other spe-| 
cial articles are as follows : , 


No. 1. Tunnel Accidents on the South Penna. R. R. 
Approximate Estimate of Cost of Tunnel Excavation 
Progress Record of Tunnels on So. Penna. R. R. from Commence- | 
ment to End of Work. 
Surveys of the Coast of Holland. | 
Sections 12, 13, & 14 New Croton Aqueduct. 
Bower-Barff Process for Protecting Tron. 
German Cement Mfrs. against Spurious Cement. 
Steel. How shall we Test it? 
English Tramways (Very Complete.) 
Progress on the Upper End New Croton Aqueduct. 
Lifting a 40-inch Water Main. 
Annual Meeting A. Soe. C. E. 
Report of a Commission appointed to consider a general system of 
Drainage for the Valleys of the Mystic, Blackstone, & Charles 
Rivers, Mass. 
The Vyrnwy Masonry Dam. 
Engineering in War Times. 
Vertilation of Sewers. 
Bids for Constructing Sections 12, 13, & 14 New Croton Aqueduct. 
}. Sehuylkill River Bridge. B. & O. R. R. 
Inland Navigations of Europe. 
Hawkesbury Bridge, New South Wales. 
Buse Line Measurements by the Steel Tape. 
Gnas Determination of Stresses on Rivets in Plate Girders, (also | 
in No. 10.) 


te-Organization of the Scientific Bureaus of the General Govern- 


No. 


cr 


Z 
~1 





ment. 

Proposed Harlem River Bridge. Second Prize Plan. 
Drainage District and the Construction of Drainage Canals in Ills. 
Physical Theory of the Steam Engine and Boiler. 

Reports on Quaker Bridge Dam and Reservoir. 

Reports on Quaker Bridge Dam and Reservoir. 
Harlem River Bridge. First Prize Plan. 
Physical Theory of the Steam Engine and Boiler. 

Statistics ot Street Railroads of San Francisco. | 
Examination of Water for Micro Organisms. 

Topographical Models or Relief Maps. 
Dredging Apparatus for Use in Shaft Sinking. 
Eachus & Maignens System of Treating Sewer Gas. 

Road Improvement. 
Automatic Sluices, with either Surface or Delivery Constant. 
Some Notes on Different Systems of Water Supply. 
Relative Safety ot Travel over Asphalt and Stone Pavements. 
The Winooski (Vt.) Bridge. 

Rail Joints, Rails and Sleepers. 
Ceramité as Paving Material. 

The Proposed Harlem Bridge. (Accepted Design.) 
Manufacture of Fire Brick at Mt. Savage, Md. 
Apparatus for Measuring the Force of Explosives. 
Water Pipe Scraper. 

The Re-Location of Old Land Lines. 


No, 10. 


No. 12. 
No, 15. 


| No. 28. July 10, 1886. Vol. XVI. 


| No. 32. 


| No. 37. 


| No. 38. 


| No, 41. 


| No. 45. 





Canadian Government Surveys. 
The River Seine. (Also in Nos, 29 & 31.) 
English and American Railroads Compared. 
Harlem River Draw Bridge, Suburban Rapid Transit Railroad. 
Earthwork Computation by the Prismoidal Formula. 
One Year of Engineering Progress. 
Harlem River Draw Bridge (Specifications). 
Harlem River Bridge (Vaux and Bradford’s Plan). _ 
Removing the Shallow Flowage from the Sudbury River. 
Report of Supervisory Board of Commissioners of the New York 
Municipal Civil Service (Giving Examination Papers). 


Pile Driving. 
Engineers Surveying Instruments. The Plane Table. 
‘The Spoogilla in Main ye ‘ ‘ 
High Service Engine. St. Louis Water-Works Specifications. 
Low Pressure Water Supply. 
Canadian Government Surveys. 
High Bridge Building. 
. 34. Rainfall, The Amount Available for Water Supply. 
The Tower Bridge,London, Eng. . ; 
Municipal and Sanitary Engineering in the City of London, Eng. and 
(also in No. 35). ; 
Engineer’s Surveying Instruments. The Transit. 
The New Channel from Rotterdam to the North Sea. 


Thermometer Scales. 
Coal Tar Products. 


Japacity of Tile Drains and Open Ditch. 
Trigonometrical Survey of India (also in No. 37). 
Water Power of the U.S. 


Engineers Surveying Instruments. Verniers. 
Wrought Iron vs Cast Iron Water Pipes. 

Sewers and Sewage Disposal of Providence. R. J. 
The Electrical Subways. 
Cryptography: Beaufort System (also No. 40.) 

Canadian Government Surveys. 

Proportioning of Culverts. 
Cleaning Greasy Tracing Cloth, (also in No. 40.) 
Stand Pipes. (also in No. 44.) 
Brick Pavements for Streets. 
Life Time of Pumping Machinery. 
Proper Dimensions of Chimneys. 

The Cost of Raising small quantities of Water by Steam Pumps 

A few facts about Steam Boilers. 

'’he Underground Wire Problem. 

Engineers Surveying Instruments. Practical Hints, ete. 
Cylinder Capacity and Cost of Steam Engines. 

New Market St. Bridge in Philadelphia, . 
Importance of Ballast in Maintenance of Permanent Way. 
Caloritic Value of American Coals. 

Influence of Ground Water on Health. 

Steam for Engine Use. 
Widening a Tunnel on the S. V. R. R. 
Gate House of New Croton Aqueduct. 
Design of Girder Bridges. 
Steam Expansion and Weight of Engines and Boilers. 
Sugar as an Ingredient in Mortar. 
Engineering Features of Illinois Drainage. 
High Duty Pumping Engines, 


No. 29. 


No. 31. 


No. 33. 


No. 35. 


No. 36. 


No. 40. 


No. 42. 


No. 43. 


No. 44. 





Paper on Evaporation, by Desmond Fitzgerald. 
Experiments with London Sewage. 
The Severn Tunnel. 
The Value of Water Meters. 
An Important Contract Decision (Central R. R. of N. J. vs. Vander- 
bilt & Hopkins. 
The Use of Cement Pipe for Sewers. 
Fatal Accidents in Coal Mines. 
Road Paving Material. 
Metal Railway Sleepers. 
A Handy Curve Protractor. 
Cleaning Cities by Railroad. 
Gravel Roads. 
Portable Bridges. 
_ A New Method of Sewer Building. 
Shrinkage of Earthwork. 
Piping for Natural Gas. 
Water Wavs of Northern Illinois. 
Testing Cement. 


No. 16. 


No. 19. Shrinkage of Earthwork. 
The Hawkesbury Bridge. Competitive Plans. 
No. 20. Davis Island Dam. Ohio River. 


The Weehawken Water Tower. 
Sewers of Paris. 
British Ordnance a. 
oo the Statue of Liberty. 
On the Proper Horse Power Rating of Steam Engines. 
Large Retaining Walls in France. 
Engineers Surveying Instrument. The Level, 
Performance of Stationary Steam Engines. 
The Sandusky Stand Pipe. ; 
German Specifications for Standard Portland Cement Tests. 
Triangulation and Measurement of the Forth Bridge. 
The Statue of Liberty. 
Report of the Executive Board of Rochester, N. Y. 
Philadelphia Electric Pneumatic System. 
Heliography, or the Active Copying of Engineering Drawings. 
Louisville & New Albany Bridge. 
Membership of the American Suc. C. E. 
Loss of Condensation of Steam in Engine Cylinders, 
uick Triangulation. 


port of the Chemist of the Engineer Dept. of Washington, D. C. 
Lead Furnace for Pipe Layers. 


No. 46. 


No, 47. 


No. 48, 





A General Distance-Meter. 
Novel Cement Testing Machine. 
Sand as a Foundation. (Also No. 22.) 


No. 21. Standard Timber Box Culverts. C. M. & St. P. R. R. 
The Railroad from Blankenburg to Janne. Abt System Rack R. R. 
Railways with steep Gradients. 
Automatic Lock Gate. 
Specifications for 16th St. Viaduct. Omaha, Neb. 
No. 22. Jersey City Passsenger Station. Erie Railway. 


Sand asa Foundation. 
Miner’s Inch of Water. 


No. 23. The Wetzman Retaining Dam. — 
Lighthouse Lantern. Bishop’s Rock. 
The Prismoidal Formula. 
No. 24. Collection, Storage, Purification and Examination of Water (com- 


pleted in one Number. and very valuable.) 
New England Water-Works Association. 
Cumulative Vibrations in Railroad Bridges. 


No. 26. 


The above 23 Numbers complete all that we have of Volume XV. January 
to June, 1886. There are Indexes. The Municipal Engineering of Boston 
and Providence, is given in these Numbers, complete all but 2 Numbers in 
Vol. XVI. 
set. We cannot make up more than 2 or 3 sets of 23 Numbers. 
do well to order at once, as we positively will not keepa single back Number 
later than June Ist, Shelf-room in New York is valuable. 


We will sell the above Numbers at 8 cents each or $1.50 for the | 
Parties will | 


No. 49. Recent Improvements in Dredging Machinery. 


Engineers Surveying Instruments. The Level. 
Natural Gas and the Pipe used in its Service. 
Irrigation. 
Friction of New Condensing Steam Engines. 

50. Engine Foundations in Asphaltic Masonry, 
Roller Curtain Head Uate. 

Directions for Making Drawings for Reproduction. 

Efficiency of Ventilating Fans and Blowers. 

Some Notes on the Working Stress of Iron & Steel. 

Wrought lron Conduit Pipes. 

Russian Rules for the Use of Steel in Construction. 

Water Pipes. 

Value of Feed Water Heaters. 

One Years’ Progress on New Croton Aqueduct. 


There are 22 Nos. of Vol. XVI. Also Index if wanted. Municipal Engi- 
neering of Washington, D. C, is published in these Nos., and Pniladelphia_1s 
commenced in No. 51. “Accidents in Mines” is completed. ‘The above In- 
dex to articles is of course but imperfect: it would be a poor issue which of 
itself was not worth the price we ask for it. Price per No/8 cents or $1.50 for 
the set. Sent postpaid. The Nos. can be cut up and pasted into scrap books. 
| For this purpose 2 sets will be sent to same address for $4.00. A set means 
| one of each No. on hand at time of order and necessarily must grow smaller 
each week. Address, ENGINEERING NEWS PUBLISHING CO. 

Tripune BurLpine, N. Y. 


No. 


| No. 51. 
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rhe “K_& J.” Pressed Bow! 
ne - “Wheel Sctaper: 

No. 2 Oapacity even full 13 
cubic 


No. 3. Capacity even full 17 
cabie feet. 


Furnished with END 
shen ordered, 


GATFS 





Pipe Laying at Sheboygan, Wis. 
Muncre, Inp., May 25. 1887. 

SEALED FROPOSALS will be received at 
the office of W. 8. Kuny, Muncie, Indiana, 
until noon, May 24th, 1887. for laying at 
sheboygan, Wis,.22,600 fect 6 inch,16,000 
feet each of 8 inch, 10 inch, 12 inch :and 4,000 
feet each of 16 inch and 18 inch, Cast-iron pipe 
ali 6 foot cover. 

The right to reject any or all bids is re- 
served. W.8. KUHN, Gen. Manager, 


SEALED PROPOSALS. 


Iron SGolts, Nuts and Washers, 





Notice is hereby given that sealed proposals 
will be received by the city of San Diego, Cal. 
up to the hour of 7 o’clock P. M., on the 27th, 
dav of May, 1887, at the room of the Board of 
Trustees of said city, for Iron Bolts, Nuts and 
Washers, as described in the following speci- 
fications, to wit:— 

1,250 bolts of best wrought-iron, three- 
fourths of an inch in diameter, with heads 
three-fourths of aa inch thick and 2 inches 
square; nuts of the same size. Length of bolt 
clear of head, 144 inches: thread cut 2% 
inches from end of bolt. 

Also, 2,500 washers, one-eighth of an inch 
thick,2% inches in diameter, with seven- 
eighths of an inch hole in the center. 

The above to be delivered to the Resident 
Engineer of the sewerage work in San Diego. 
on or before the ist day of August, 1887. 

To be in all respects in conformity with the 
above specification and so certified by the 
Resident Engineer of Sewerage of San Diego, 

Bidders will specifiy the sum total for 
which they will deliver the said bolts, nuts, 
and washers, as above. 

Alt proposals offered shall be accompanied 
by a check, payable to the order of the presi- 
dent of the Board of Trustees of said city, 
certified by a responsible bank, which shall 
not be less than 5 per cent. of the aggregate 
of the proposal, or by a bond for the said 
amount, with condition that the bidder will 
carry out the terms of his bid, signed by the 
bidder and two good sureties. who shall 
justify before an officer competent to a¢min- 
ister oaths, in double said amount, over and 
above all statutory «xemption. 

The Board of Trustees of said city reserve 
the right to reject any and all bids. 

Dated April 21, 187. 

M. D. HAMILTON, 

President of the Board of Trustees of the 
city of San Diego, California. 

Attest: H. T. Caristran, Clerk of the city of 
San Diego, and clerk of said board, by J. 
A. Toomas, Deputy Clerk of said city and 
clerk of said board. 





SEALED PROPOSALS. 


Woodwork Construction, Sewage Reser- 
voir. 


Notice is hereby given that sealed proposals 
will be received by the city of San Diego, Cal., 
up to the hour of 7 o’clock P. M., on the 27th 
day of May, 1887, at the room of the Board of 
Trustees of said city, for woodwork constrac- 
tion, sewage reservoir, as described in the 
following specifications. to wit:— 

The creosoted lumber for this work will be 
furnished by the city of San Diego, on or be- 
fora the ist day of August, 1887, or as sooa 
thereafter as practivable. Work must be be- 
un as soon as 50 piles are detivered. 

The eontractor will drive the piles to the 
depth required by the Resident Engineer, 
square with the work, and on true lines as 
shown by the plans. 

The piles will be in two rows,10 feet 6 inches 


apart in the clear, their opposite faces a 
sheeted with three-inch plank, held in place be- 


. 


low the level of low water in such manner as 
the engineer may indicate, and above low 
water by nailing with seven-inch cut spikes. 
-wo such spikes being driven for each pile or 
four where joints occur, Piles will be 6 feet 
on center, ; 

The pairs of piles will be tied together by 
three-inch by twelve-inch planks of proper 
length, bolted to the piles as shown on the 
plans, the plank facing to the cut around 
these ties. 

After the space between the planking shall 
have been duly filled with earth, the top is to 
be flcored with three-inch planks nailed to 
the top row of cross ties with seven-inch 
spikes as above. This top planking is to ex- 
| tend to the full leneth of the eross ties. cover- 
jing the tops of the piles. and the angle be- 
tween the flooring and the side walls is to be 
closed with three-inch stuff set on a slope as 
shown by the plans, 

The contractor will furnish all staging. 
floats and other materials*and utensils re- 
| quired for the complete performance of the 
| work, all of which is to be done under the 
direction and to the satisfaction of the Resi- 
dent Engineer of Sewerage of San Diego, 
| and so eertifled by him. 
| Bidders will specify the sum total for which 

they will construct the work as above speci- 
| fled. 
All proposals offered shall be accompanied 
hy a check, payable to the order of the vresi- 
| dent of the Board of Trustees of said city. 
| certified by a responsible bank. which shall 
not be Jess than 5 per cent. of the aggregate 
of the proposal, or by a bond for the said 
amount, with condition that the bidder will 
| carry out the terms of his bid, signed by the 
| bidder and two good sureties, who shall jus- 
tifv before an officer competent to adminis- 


ter oaths in double said amount over and 
above all statutory exemption. 


The Board of Trustees of said city reserve 
the right to reject any and all bids. 


Dated April 21, 1887. 











M. D. HAMILTON, 
President. of the Board of Trustees of the 
ety of San Dieg», California. 
Attest: H. T. Curistian, Citv Clerk of the 


city of San Diego, Cal., and Clerk of said 
Board of Trustees. — 
ty J. A. THomas, Deputy Clerk cf said city 


and Clerk of said Boar@. 





E. 4H. T. ANTHONY & OO. 591 Broadway, N. Y. 


COPPER GASKETS 


are the most reliable for 
dange connections, We ‘ 
make to order plain, 

oval, square and irregular shapes for pipes. 
eylinders, valves and chests, Is not affected 
by Water, Steam, Gas, Oil or Acid Solution. 
Sample and ¢irevlar by mail. 


Fittsburgh Testing Laboratory. 


HUNT & CLAPP, 
98 Fourth Avenue, Pittsburgh, Penna. 


Metallurgical 








WM. FP. ZIMMERMAN, Consulting Engr. 





*pectaLTiEs: Inspection of rails and of ma- 
terial for bridges and other structures. In- 
8 ion of workmanship at bridge shops. 


ports and advice upon meclienee oper- 
ations. Chemical capisars of all kinds. - 
sical tests of iron and steel, including tensile, 


transverse, and compression tests. Agents 
for Tinius Olsen & Co’s. testing machines. 


- 


ENGINEERING NEWS 


OF ALL KINDS. 


| \ Tanted,-A bridge Draughts. 

man. Must be familiar with working 
drawings. Address with references, Kapsar 
City Bridge & Iron Co., Kansas City, Mo. 16-4t 


WV anted.—An Engineer for 


Railway work, principally large new 
Br dges and general reconstruction. One to 
tw yearsemployment. Preference given to 
professionally educated men, well trained. 
with practica! experience. Address, giving 
particulars age.career,remuneration wanted, 
qualifications, &c. Employer, care Engineer- 
ing News. 17—6t 








anted.—A Position by a 


graduate of Troy Polytechnic on some 
engineering work. Best of references. ¥. 


Engineering News, N. Y. 18-3t 


ituation wanted by young 


kJ man, as rodman, with chance of promo- 
tion, on loecation_or construction. Good 
mathematician. Fair draftsman. Address 
RODMAN, Engineering News. 18 3t 





Wanted. —Index and ‘litle 


Page for Jan. to July 1885. ENGINEER- 
inc News Janpary 17 and 24: May 2and Octo- 
ber 31. Will pay 10 cents a number, Enat- 
NEERING NEWS. 





Janted.—A first class man 


who understands track laying and 
alignment thoroughly, who can give good 


ferences for outside work in connection 
with .R. service. Address JOHN M. BUT- 


LER, Pres., 114 80.3d St., Philadelphia, Pa.18-3t 
Gituation Wanted,—A_ Civil 
k 


Engineer and Architect. (Dane with first 
elass Architectural Diploma from Germany. 
Twelve years experience in_ Architectural 
work, Gas work, Sewerages. Harbors, Roofs, 
and oron constructions, 8 ee weet 
ing with warm air, and ventilation. 8 & 
good draughtsman.. Address JOPHUS 
KOEBFOED, D. 8.8 & A. Ry.. office, Marquette 
Mich. 18-3t 





W anted. — Tunnel foremen 


and Machine men for Kansas City tun- 
nel. Address, R. P. McCormick & Co., Room 8, 
16 E, 6th street, Kansas City, Mo. 18-3t 


WV anted.— Position as tran- 


sitman, jeveller or assistant draughts- 











man, Address “ Tangeut” Care Engineer- 
ing News. 19-3t 
Wanted. Position as Super- 

intendent. Clerk of Works Foreman 


of Masonry, Building or Railroad work. 
18-3t J. B.F. 


anted.—A good draughts- 


man for railroad work. Will last about! 
year and a half: state experience. Apply, 
A. G. KLEINBECK, bt. L Cc. Ry., Spring- 
fleld. Til. 20-1t 


Wanted — Employment, by 


a Civil Engineer who has been engaged 
almost continuously for fourteen years on 
river works under the Government, for the 
Jast two anda half years in charge of 
important surveys, shortly wo be discontinued 
for lack of means. Experience also in city 
work. Address MAMSOC,C. E. 
20-3t care Engineering News. 


Wiseed—A Civil Engineer 





desires a position. on Ruilroad or other , Glass Roofing. A 
Construction work. Railroad and city exper- | 


Inspecting Engineers and Chemists. |; 


References, the best. Address 
“ALGEBRA” Engineering News. 


ence. 


20-3t 
Chief Engineer, of a promi- 


A nent railroad, with large experience in 
Construction and Muintenance of Way; with 
unexceptionable references, is open to a NEW 
ENGAGEMENT, on account of the reorganiZa- 
tion of the railroad company with which he 
is now engaged. Address, CHIEF ENGINEER, 
this office. 18-3t 


COLUMBUS” sviauv STEEL SCRAPERS, 


Spec 
High ay Brid 
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& JACOBS MANUFACTURING COMPANY, coun’: 


Largest Manufacturers in the United States of 


DRAG AND WHEEL ROAD SCRAPERS, 


Contractors’ Plows, 3 Sizes. 


Trucks, Baggage Barrows, Etc. 


»WHEELBARROWS 






No. 1. Orp cult feet. 


“3s oe « 





J. A. L. WADDELL, C. E., Ma. E. 


(M. Am. Soc. C, E, Assoe. M. Inst. CE. 


CONSULTING ENCINEER,. 
SPECIALTIES:— Bridges, Roofs, and Foundations. Plans, 
‘itications and Estimates prepared for Railway and 
*s of Iron and Steel, also for Combination 


Bridges, In charge of the Western Agency of the Phoenix 
Bridge Co,, and ranch Office of the Phoenix tron Co 

uotations made on ironwork for buildings. Correspon 
dence invited with engineers, county commissioners, 
architects and building contractors. 


118 West Sixth Street, Kansas City, Mo. 


HENRY S. PRICHARD, 





Civil Engineer and Inspector, 


Bripces, Koors, Iron Burra rags. 
DESIGNED AND INS PRCTED 


Surveys made for Railway Lines, 


Walinut Place) 316 Wainut Street 
PHILADELPHIA, Pa, 


&c, 





TELFORD ROAD, 


PROPOSALS are invited for ‘Telfording 


about one mile of road in Fi nkliv, Essex 


County, N. J. Profiles and spew fleations can 
be seen at the office of Jacob Kierstead, near 
Franklin station. Bids will be received up to 
May 31, 1887, 
By order of the Township Committee, 

ADRIAN VREELAND, 
20-it Cownship Clerk. 
nen 


Wanted. -At once Several 


First-Class Draughtsmen on working 
plansefor bridges. Only those thoroughly 
acquain:ed with such work need apply. King 
Iron Bridge & Manufacturing Co., Cleveland 
Ohio. 20 1t | 


A TREATISE ON 


Hydraulic and Water Supply Engineering 


By J. T. Fanning, Consulting Engineer, 

The most complete theoretical and practi- 
cal treatise yet published on these subjects: 
written by an Engineer of large experience 
in designing and the construction of public 
works, 8vo., 675 pages, 200 illustrations 
many new formule. Price $5.00, For saie by 


ENGINEERING NEWs PUBLISHING Co. 


j PAN 


‘ 

« 
ri 
As 


Continuous Profiie Books 

Secure the advantages of a continuous protile in hook 
form and are equally useful and co venient in tre field. 
or tor & permanent office record. Tey are FOLDED 
LIKE A MAP, backed with MUSLIN INDEXED>+-nd 
BOUND in Convenient size for the pocket. We keep 
in stock books «f PLare A. Piste B. and Mrernc 
SCALES of 10 15 25 50+nd 100 MILFs, in ¢>fferent Styles 
ot Beoding, at i rices: { from $2 t $129 exch. Sond 
for TENMILE BOOK for #2. and Desr ptive Uir- 
cular and Vre- ti-t. 


CHARLES , KETCHAM & C®@., 


Manu ‘arturers amd Dealersin Engineers’ Material 
27 and 20 Nassau St.. New York. 


Skylights, Conservatories. Etc. 


A,Top Light of Glase. 
B, Condensation Bar. 
D C. Bottom Light. 
D, Space for Condensa- 
tea, 








EB, Metal © te Te 
Light. : 


F, Metal Bar with Dou. 
ble Gutiers, 


@, Metal Cap for Low 
Light. = 


The Helliwell Patent “ Perfection” system of 
BSOLUTELY TIGHT. The 
most durable system yet invented, superse- 
ding all others, particularly on large roofs. 


All work guaran 
144 cot Street, 


teed. 
JOSEPHUS PLENTY. **niw "tonic." 


——$—<— 


anted. — An _ experienced 


engineer with eleven years active prac- 
tice and at present in charge of important 
construction on large western R, R., will be 
at liberty to make another engagement after 
May15, Address, “ BR,” Engineering News, 
19-20 





























XXII SRE an NEWS 





ENGLISH & SECC H: _|w..F. DUNSPAUGH. 


DOUBLE STRENGTH, VITRIFIED SALT GLAZED , BREAT WESTERN FIRE CLAY COMPA 


TORONTO, JEFFERSON CO., O., 


SEWER PIPE. | VITRIFIED sat” GCAZEC" sewer PIPE, 


BEST QUALITY, QUICK DELIVERY, LOW PRICES.) 


MANUFACTURERS AGENT. 


S. A. RIMINCTON, | * A Orato 


42 BROADWAY, NEW YORK. 


FIRST PREMIUM, CHICACO, 1883. maven 
ae 


VITRIFIED, SALT GLAZED 


SEWER PIPE 


(AKRON STANDARD.) 


CULVERT PIPE 


(DOUBLE STRENCTH. th Sy Improved Socket 
BLACKMER & POST. Fl 1 alll 5 “ 
Equitable Building, ST. LOUIS. mers. | F108 isa ina To Fire Brick ag IPC ulay ducts 
send for pamphiet, “something about Culvert Pipe.” 
ANNUAL CAPACITY 2000 CAR LOADS. 
BUFFALO BRANCH : C. M. Horton, Manager, Cor. Court & Franklin 8ts., Buffalo. 
MONTAGUE &co.. | C0 'NEW YORK “ Geo. B. Robbins, 3rd Avenue & 136th 8t,, New York City, 
5 Stee es A eSecianabitie 
Manufacturers of } 


COOPER’S 
FIRE BRICK, 


STANDARD SALT GLAZED SPECIFICATIONS OF IRON 


| SEWER PIPE. paILWAY BRIDGES. 


CHATTANOOGA CHINA CLAY. 
Chattanooga, Tenn. 25 CENTS 


CALUMET FIRE CLAY COMPANY. 


Double Strength Culvert Pipe, V: itrifed Salt Glaz ed Sewer Pipe, - 
Chimney Tops, Chimney Linings, Fire Brick, Ture Proofing, etc. 
CALUMET P. O., JEFFERSON CO., OHIO. 


4 


NO W.H.GARLICK, Secretary. 


7 
aa 




















GHNDRAL AGHFTNCIBDS: ,_?* 
FOR NORTH. FOR SOUTH & WHST. 
J. H. DUNBAR, Fs | 


FOR BEAST. 






F. B. SIBLEY & CO,, 
340 ATWATER ST., DETROIT. 


L. H. McCAMMON, Cinctinnat. 


57 KILBY STREET, BOSTON. W. W. HARRIS, Loutsville. 
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Cc. A. SAWYER & CO. 
CaAK E Ss HORE OUNDRY. s _|STOW FLEXIBLE SHAFT C0, Limite 
=) S y Penns aol Ave. 
vanufacturers (Eee Anenewes ses Sea S Q _ Philan Pa 
: : PORTABLE MACHINES 





For Drilling. Tapping, 
Reaming, Emery 
Wheel 
Grinding. 
Ete. 


Branch Castings, Gar ee and General Castings, 
SAYRE PIPE FOUNDR 
SPECIAL becsens 


CASTINGS. 


SAY RE, Pa Berwick, Columbia Co., Pa. 
DENNIS LONG AND comPpanwy.|Cast Iron Water and Gas Pipe, 


Freight Cars, Car Wheels, 


SPECIAL CASTINGS. 


avenr © Qu} PIPE JOINTER. 
JE SS 


Bulsn(pe-jjog pue 





[ *s10000N 


oneal mace. 











LOUISVILLE, KY. 





MANUFACTURE EXCLUSIVELY lar ne a asthe eee 

able, A have AUT 
CAST IRON CAS and WATER PIPE, aweni, trial sinters will bo sent to 
and Special Castings of all Sizes. Deiter nm oe. Farmiabed on 










AA vat MOS. WATKINS. 
S JOHNSTOWN, PA. 


R. D. WOOD & CO. 
Union dies Works 


CP RICE: ESTABLISHED 1837 
400 CHESTNUT STREET, Leer -eewigan 
Fire Hydrants, Stop Valves, Check Valves 
PHILADELPHIA, PA. Foot Valves, Relief Valves, Station 


Valves, Water Columns, Etc. 


Cast-Iron Water and Gas Pipe 


BRANCHES, BENDS, SPECIAL CASTINGS AND FITTINGS AND THER LINE 
SUPPLIES FOR WATER-WORKS, GAS-WORKS, RAILROADS, ETC 


Germantown Avenue and Second Street Philadelphia, Pa. 


WYCKOFF WATER PIPE. 


MANUFACTURERS OF 


GADT TRON PIPE 


MATHEWS’ FIRE HYDRANTS, 
EDDY VALVES, 

JONVAL TURBINES, 
PUMPING MACHINERY. 


CAS HOLDERS, 
PURIFIERS, 
CONDENSERS. 









Stitt ies 


Complete Water Works Given 


TANNERS, DISTILLERS AND BREWERS 
SQUARE AND ROUND PIPHR 
STEAM PIPE CASING FOR PROTECTING STEAM PIPES. 


MICHIGAN PIPE CO., BAY CITY, MICHIGAN 
The Bast and Most Practical Work on Earthwork Computation. 
WELLINGTON’S COMPUTATION OF EARTHWORK FROM DIAGRAMS. 


IN TWO VOLUMES. 
ol, 1.—Text, $1.50... ates st TORRE sAKV EDL ve hiedccts cadkgh@ep thee t hiss above nse eee } 





GAS MACHINERY. 











ol, 1.—Piates, 3.5°............ sik ciiamaabicde ke 
SOLD SEP, ARATELY OR : TOGETHER. 
Gives quantities on inspection to - e nearest cubie yard for both regula nt rregular 
SUGAR HOUSE WORK. sections, direct from ordinary fleld-notes. Saves all multiplication and diy vision. Ver 
simple in use, For sale by, 
SECTI 0 ENGINEERING NEWS, 
SINGLE-VALVE HYDRANT. DOUBLE-VALVE HYDRANT g Tarsune BUILDING, New York 













~ WARRANTED SUPERIOR 


TO ANY 
ROSENDALE HYDRAULIC CEMENT 


MANUFACTURED. 
USED ON THE 


MOST IMPORTANT WORKS 


IN THE COUNTRY. 


Send for pamphlets on tests and testimonials. 


BROOKS SHOOBRIDGE & CO., 


BEST ENGLISH PORTLAND CEMENT. 
WORKS. Grays-Essex, England. | New York Office, J BOWLING GREEN, 


15,000 BARRELS USED. 


BOLLER & MoGAW. ? wo La ineers & Contractors. ALEXANDER McGaw 
7). Broadway, “N.Y. alout St., Philadelphia, Pa. J .nuary 15, 1887. 


AMERICAN IMPOVED CEMENTS CO., 216 8. 34 St., Philediignte. 


GRNTLEMEN :—We beg to say that we have largely used your Cements in bridges, foundations, and gas tank 
| work, and «:th earire satisfac ion Our most recent large work has been the gas tanks f :r the Beacon Construc- 














| Awurrep P. Boxer, ©. E. 


ton, Boston, whi h were sunk in the mirsh near the new sewerage pumping stati-n. These tanks [two} were 
each 15: teet ine de diame'er, b’ 30 fee: d ep, were built of brick and your Union Brand Cement, the bottoms 
| bem a concrete made m st.y with a matrix of your Portland Giant Cement. When completed, the tanks were 
| phenomenally tight, havieg practicalry no leakage whatever. We h-ve no hesitation in sayiog that your cements 


Resp. and trul 
BOLLER & McGAW. 


216 South Third Street, Philadelphia 


| re equal to the best that we have ever used, 


| LESLEY &TRINKLE, 


100,000 
Barrels of F,O.NORTON’S Cement 


We re used in the Constructicn of the New York & Breekiyn Bridge. 


Martin, Chief Engineer and Superintendent of the Bridge. says: “Upwards of 100,000 
tiie - ‘of this Cement were used pits construction, The Concrete in the Caissons, upon 


Sales Agents. 





which the entire weight of the ty rests, was made withit. * * It always had the pre- 
| ference at the same price, over ¢ MN, ents, and during part of the time, in important 
parts of the work, it elected even « "ey: price, on uceount of its superiority. 
F,.O.NO. “*o pipnemeturer; 92 Broadway, N, ¥. 


. HOFFMAN™ CEMENT 


Superior Quality, Unequaled Uniformity, 
In ate 9 Test always ahead. 
m. J. MCALPINE, GENL. ENGINEER U. S. ARMY 
Dry Dock Office U. 8. Navy Yard, BROOKLYN, N. Y. 
i ‘The inspection has been very rigid. In testing 1 ba rrels, I have never 
had from any manufacturer as large a quantity of so uniformly poor quality.” 


| LAWRENCE CEMENT CoO. 


M.ALBERT SCULL, Sec., 67 William St., New York. 


ALSEN’S poatuano CEMENT. 


We refer by permission to the bighest practical authorities in this country and Europe, 
| tharit ia the pest Portland Cement made. It stands the highest test for strouate and fine- 
ness of a}) Imported Portland Cements, and is the most nomical ae a satistattory brand 
ears in the United Sta Is., 
s. Practical treatise Tateioned on appli- 





| to use for any purpose. Sales for the past Gree 
exe coding that; of — brand by ooo B 
eation at New Yor 


| Alsen’s Portland Gement Works, “Post Building” 18 Exchange Place, WN. Y, 
Theo. Bergner’s Pat. Drawing Boards. 











| FOR USE O} | DRAWING 

| ENGINEERS, OSWALD McALLISTER, 

| ARCHITECTS, SOLE MANUFACTURER, a : 

|) SURVEYORS {226 CHESTNUT STREET, KINDS. 
DRAUGHTSMEN PHILADELPHIA. PA, CATALOGUE. 


The extent of pavements laid by this 
Company. prior to Jan. 1, 1887, is as follows: 
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For plans and estimates apply to the general offices of the Barber Asphalt Paving Compan | 
AL, 





SAYLORS ‘cen 


Strongest, Cheapest, Best, and Always Fresh, 


For Sale by all Dealers in Masons Materials. 
JOHNSON & WILSON, Gen’l Ags 
Send for pamphlets. = 91 LIBERTY ST., NEW YOr«k. 


TO CONTRACTORS & ENGINEERS FOR SEWER & LARGE WATER TRENC}<S, 


Machines JQ LET for digging and back-filling. 
plex. Many sizes. 


UTMOST ECONOMY in cost of EXCAVATION. 

Used last year on 16 contracts in BOSTON ALONE. 

Also in WORCESTER, ALBANY, TROY, BROOKLYN, BUFFALO, ST. Louis, 
and MANY OTHER PLACES. H. A CARSON, 


21 Hamilton, cor. Franklin St., Boston, 


“U1lS & CHAPMAN 


STANDARD GRAVEL AND HARD PAN 
EXCAVATOR, 


MANUFACTURED Sains BY 


John Souther & Co., 


BOSTON. 


Earth displaced at ONE QUARTER 
LESS EXPENSE than by any 
other machine. 





























| 











Some simple, some 


Mass 





To dines it may concern: 

I hereby certify that I have used the Otis patent, jeaprosed Steam Rreprators 
twenty _— in all kinds of earth excavation, and to be the e@xcava- 
torin e@ only one that will work suecessful : ts Seek pas material.” Ih have exca- 

vated a) pat int to cars five million y under one contract for nd yang land in Boston; 
with two o: these machines I loaded from seventy to eighty thousan Ss per Se 


WARREN SCHARF ASPHALT PAVING CO. 


TRINIDAD ASPHALT PAVEMENTS 


for Streets,Sidewalks, Driveways, The Standard Pavement for 


Cheapness, Health, Durability, Smoothness 
and Safety. 


This Pavement Improves Property 25 to 50 per cent 


the past 





Send for cireulars and estimates. 
PRINCIPAL OFFICE 





114 JOHN STREET, NEW YORK. 


STEEL RAILS. 


STANDARD SECTIONS 50 TO 80 LBS. PER van, 
LIGHT 16 TO 45 
STREET RAILS 30 TO 88 
Pennsylvania Steel Co., 
2 Wall St., cor Broadway, New York (ity. 
STEPHEN W. BALDWIN Sales Agert. 








THE BARBER ASPHALT PAVING COMPANY. 


It will save 50 to \, per cent. of the cost of 


ITs ANTAGES, 
ADVSS -_ eens passengers and goods in any 


Washington .........+.. 568, = Square _ DURABILITY, It will save 50 to 75 per cent. of repairs to 
I ost asacawestatees 632. rv SMOOTHNESS, icles. 
Omaha ...-.----+++++0++6 239.95 It saves human nerves and health, «1: ind 
New Orleans .......-. . 129,333 ; HEALTH, adds to the comfort of every person who u:'s | 
Philadelphia «22.0.2... 32.001 SAFETY, ao cocriare. | 
Louisville .....-s--+-+-. 46,940 NOISELESSNESS, LIST OF OFFICES | 
SOD vcace -coccteyrees . 
MEET OBB iiiss cendntses 31,188 POPULARITY, yey oer 280 Broadwa ray al MA Re ‘61 
Boston ..-.0-+seseseseeee 25, ; CHEAPNESS. Buffalo, Chapin Block ; ‘ Dearbori 
perenne i+ soteenss eee maha, 3 215 Galore 1 Loupe. 6th 
Total 2.020402 yards tlt is the only pavement which in this coun- Lee Snot: 8 ae Olive sis. | 
ee ee ere ry can to-day show 100 miles of surface in See a8. $1 “Se Snatios Street. London | 
or the equivalent of about 132 miles of 26 feet py class order. It is the standard pavement 2 -: Paris, 6 Boulevar: de | 
roadway. } of America, sruaboure Bo Berita, as 35 Maassen Strasse. 


President, Le Droit Building, Washington, D. C. 
F. V. GREENE, Vice President, Stewart Building, 280 Broadway, New York 
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